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CA wad” way to store and view 
color 
transparencies 


You know how efficiently Technicon Lab-aid 
cabinets bring order to the filing of microslides, 
paraffin blocks and associated materials in the 
pathologic laboratory. 

Now, in this new addition to the Lab-aid Filing 
System, you can enjoy the same benefits in the 
filing and viewing of color transparencies and 
lantern slides. The new Lab-aid transparency file 
has 40 smooth-sliding flat trays, each holding 16 
standard 2” mounts, or 5 34%” x 44%” lantern 
slides in full view. They're easy to insert... 
you just drop them flat in the grooved frames. 
Easy to remove, too, by popping them out from 
underneath. 

The special cabinet with its pull-out illuminator 
drawer lets you view a whole tray of transpar- 
encies at a glance, without removing any of them. 
Sitting or standing, you can inspect hundreds of 
slides under ideal viewing conditions without stir- 
ring from your place. And the disappearing shelf 
is a mighty handy place to lay slides down tem- 
porarily while you're working with them. 

Both tray and illuminator cabinets are of the 
same dimensions and finish as all the other units 
in the Technicon Laboratory Filing System, and 
can be stacked interchangeably with them. If you 
would like more information about these or other 
units of the system, we'll be glad to send details. 


Assembly of Lab-aid 
Transparency Tray Cabi- 
nets, with the illuminator 
cabinet drawer pulled 

Use the table base, or 
stack them with your 
present Lab-aid Files. 


The disappearing shelf is con- 

venient as a temporary resting 

place for slides while working Inspect all your slides without re- 

with them. moving any of them, or even stir- 
ring from your place. 


Other units in the Lab-aid line ( 
1” MICROSLIDE DRAWER FILES 
2” SLIDE OR TRANSPARENCY DRAWER FILE { 
4” SLIDE OR INDEX DRAWER FILES ( 
MICROSLIDE FLAT-FILING TRAY CABINET 
PARAFFIN BLOCK FILE 


These same Cabinets factured 
215 East 149th St., York 51, N. Y. COMPAGNIE TECHNICON 7 Ville @ 
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An Analytical Study of World and Olympic 
Racing Records 


M. H. Lietzke 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 


INCE earliest times men have competed with 
one another in athletic contests. These contests 
reached their culmination with the Olympic 
Games in ancient Greece and with the revived 

Olympic Games in the modern world. However, it was 
not until very recent times, with the development of 
modern horological equipment, that accurate measure- 
ments of the various running, walking, and swimming 
events could be made. During the past seventy-five 
years a large number of records have been established 
for athletes running, walking, and swimming a wide 
variety of distances. Moreover, records have also been 
tabulated for horseracing and for long distance auto- 
mobile racing. Because many of these records repre- 
sent the best efforts of trained athletes and animals, 
it seemed of interest to analyze the records to deter- 
mine which could be improved in relation to the others 
and to attempt to point out any physiological relation- 
ships that might be involved. 

Several previous attempts have been made to corre- 
late the various types of racing records. In 1916 Meade 
(1) showed that a smooth curve was obtained when 
the rates (expressed in sec/mi) for various running 
events were plotted against the distance. The rates for 
distances greater than 10 mi were somewhat erratic at 
that time and did not fit the curve very well. Meade 
correctly assumed that these rates did not represent 
the best achievements of trained athletes; however, he 
made no attempt to derive a mathematical relationship 
for the records. 

An attempt in this direction, that is, establishing 
such a mathematical relationship, was made by A. E. 
Kennelly (2) of Harvard. After a study of race horses 
and human athletes Kennelly stated that the relation- 
ship between the distance d and the time ¢ for the 
various types of racing is 

log t = 9/8 log d constant. (1) 


In 1934 Meade (3), commenting on his plot of rate 
versus distance for running events stated: “The 
smoothness of the curve is striking, but it is not a 
logarithmic curve, . . . it does not closely follow the 
formula given by Professor Kennelly.” 

Alfred W. Francis (4) plotted the rates for various 
running races against the logarithm of the distance 
and then tried to fit the resulting curve to the equation 
for a hyperbola. Unfortunately the hyperbolic equa- 
tion did not give a good fit for either the short dis- 
tances (below 400 m) or for the longer distances 
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(above 19,000 m). Actually the fit was not too good 
even in the range from 400 to 19,000 m. The horizontal 
asymptote of the hyperbola indicated a “dog trot” 
velocity of 3.2 m/see for a “perfect runner.” This 
was supposed to be the speed the runner could main- 
tain indefinitely if sleep and nourishment were not 
necessary. 

In a series of papers, A. V. Hill (5-7) of the Uni- 
versity of London presented a scientific study of ath- 
letes. He pointed out that the capacity of the body for 
exercise depended upon two factors: (1) the maxi- 
mum rate of oxygen intake during exertion, which is 
determined by the efficiency of the heart and lungs 
(this amounts to about 4 lit/min) ; and (2) the maxi- 
mum oxygen debt the body can tolerate (this is about 
15 lit). Hill made no attempt to derive any mathe- 
matical relationships correlating the various racing 
records. 

None of the authors cited nor any others (8) who 
have discussed athletic records seem to have succeeded 
in deriving a general mathematical relationship corre- 
lating the various types of racing. The equations of 
Kennelly and Francis do not give a completely satis- 
factory picture of even one type. It will be shown here 
that a simple mathematical relationship does exist 
which describes a wide variety of types of racing and 
that certain quantitative comparisons can be made 
among them. The following types will be discussed ex- 
plicitly: running, walking, swimming, bicycle racing, 
horseracing, and automobile racing. In the case of the 
running, walking, and swimming events, both world 
and Olympic records will be discussed. As all the 
records are printed in the World Almanac (9) they 
will not be tabulated here. 

The Log-Log Relationship. Figures 1 to 5 show the 
semilinear plots that are obtained when the logarithm 
of the distance is plotted against the logarithm of the 
time for the various types of racing. It should be noted 
that the plots for both the running and the swimming 
events show two distinct slopes. The significance of the 
points of inflection will be discussed later. Hence the 
simple relationship between distance and time for the 
various types of racing is 

log d=k log t + log a, (2) 
where log a is the y-intercept of the log-log plot, a 
being a units conversion factor. The slopes k are char- 
acteristic of the particular type of racing and portion 
of the line and have values between about 0.8 and 1.0. 
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Fig. 2. World swimming records. 


Actually a slope of 1.0 is never realized because it 
would mean that the initial rate in the racing event 
was being maintained. Since the rates decrease with 
distance because of physical exhaustion, the slope of 
the distance-versus-time plot must be less than unity. 

Analysis of Racing Records (10). The log-log plot, 
while it shows the relationship between distance and 
time for the various types of racing, is not a sensitive 
enough plot to permit a careful analysis of the ree- 
ords. For this purpose rate curves must be plotted. 
Figures 6 to 9 show the curves that are obtained 
when the average rate 7 for each distance is plotted 
against the distance for the running, walking, and 
swimming records. Included in Figs. 6 to 9 are both 
world and Olympic records. A smooth curve has been 
drawn through the highest rates, as these rates pre- 
sumably measure the maximum efforts of the most 
highly trained athletes under the most nearly ideal 
conditions. If several records are recorded for a given 
distance on tracks of different lengths, only the small- 
est time is used in the plot. This is justified because 
shorter courses with more turns represent a physical 
obstacle to an athlete’s maximum effort. All points 
that fall below the curve represent records that can be 
broken substantially, as the rates involved are lower 
than those recorded for the best efforts. To calculate 
the time in which any event that falls below the curve 


should be done in order to bring it onto the curve, it 
is merely necessary to divide the distance by the rate 
on the curve. The difference in the two times is the 
amount by which the record can be broken to make it 
consistent with the “best efforts” to date. 

Let us consider in more detail the running records. 
When the average rate for a given distance is plotted 
against the time on a logarithmic scale the curve shown 
in Fig. 10 is obtained. The logarithmic scale is used 
merely to shorten the time axis. From this curve sev- 
eral interesting conclusions can be drawn. The maxi- 
mum in the curve occurs at 15.0 see with a rate of 
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Fie. 3. Horseracing records (running). 


100.0 


4 


4 


4 


10h 4 


= 
10 10° 10° 
(sec) 


Fig. 4. Bicycle racing (flying start, motor paced). 
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Fic. 5. World auto racing records (starting start). 
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0.00620 mi/see. This corresponds to a distance of 
about 150 m, which is the optimum distance to run 
from a stationary start in order to achieve the maxi- 
mum possible average rate. This agrees with the dis- 
tance of about 0.1 mi which is indicated on Fig. 7. Be- 
cause it represents the distance over which a runner 
could achieve his maximum possible rate, 150 m would 
seem a more logical distance fo run in track meets 
than either 100 or 200 m. 

Up to 150 m the curve has a positive slope, indicat- 
ing the strong influence of the start on the rate. After 
150 m the curve has a negative slope which indicates 
that the start exerts a smaller and smaller influence 
on the average rate and also that the point where 
maximum exertion can be made has been passed. 
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Rate curve of world and Olympic running records. 
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Fig. 10. Rate versus time curve for running records. 


At a rate of about 0.00450 mi/sec and time of 140 
sec (corresponding to a distance of nearly 1000 m) the 
average rates begin to decrease less sharply with time, 
while at the rate of 0.00345 mi/see and time of 3600 
see (corresponding to a distance of about 12.5 mi) the 
rates begin to fall more sharply. 

The distance 1000 m to 12.5 mi may perhaps define 
the range in which a trained runner experiences the 
physiological lift commonly referred to as a “second 
wind.” After 12.5 mi this effect becomes less pro- 
nounced and the rates decrease more rapidly again. 
The distance 1000 m also corresponds to the point of 
inflection on the plot of log distance versus log time. 
The two slopes of the log-log plot may also indicate 
that the style of running is changed above 1000 m, the 
shorter races representing the “sprint events” and the 
longer races representing the “distance events.” 

So far nothing has been said about the records that 
fall on the rate curve—those that represent the best 
efforts of the best competing athletes in the world. 
It is unlikely that any record on the curve will be 
exceeded by any significant amount in the near future. 
This is especially true of the records for the shorter 
distances where one- or two-tenths of a second repre- 
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sent just about the maximum to be expected. As a 
smooth curve can be drawn through the rates for the 
best records, any significant change in one would in- 
dicate that the adjacent records could also be changed. 
The records falling on the rate curve seem to be so 
consistent with each other than it is unlikely that any 
is significantly out of line. 

Although it is entirely obvious, it must be pointed 
out that although a number of the world records have 
been broken, the athlete breaking the record has not 
been given credit for so doing, simply because he was 
not timed over that particular distance. For example, 
the world record for 220 yd is 20.2 sec, the same as the 
record for 200 m. A simple calculation shows that 
Patton in setting the 220-yd record ran the 200 m in 
20.1 see. Many other records, particularly in the walk- 
ing and swimming events, have been broken in the 
same way. If the very best athletes were timed over 
both the English and adjacent metric distance it might 
be possible for them to break two or more records in 
one race and get credit for both. 

Many records are low simply because the distances 
they represent are not popular. Examples are the 
American running records for 300, 600, and 1000 yd, 
and 34, 3, 7, 8, 9 mi, and so on. The times for all these 
events are longer than they should be according to the 
rate curve. Hence if a top-notch runner put a maxi- 
mum effort into each-of these distances individually 
he ought to be able to establish new American records 
for the distances. 

The “Exhaustion Constant.” An “exhaustion con- 
stant” can be calculated for each type of racing. As 
has been shown above, Eq. (2) is the equation re- 
lating distance and time for all types of racing. Re- 
moving logarithms, 

d=atk, or t= (d/a) 

The average rate 7 is given by 

= d/t = atk-1 = /kd(k-1)k, 
Therefore 

log f= (kK-1)/k log d+1/k log a, 

or 

log f=k’ log d+1/k log a, 
where 

k’ = (k-1)/k. 


The constant k’, which is the slope of the line obtained 
when log’? is plotted as a function of log d, is a meas- 
ure of how the average rates decrease with distance. 
Hence k’ can be called the “exhaustion constant.” The 
values of k’ can be caleulated for each type of racing 
directly from k, the slope of the plot of log distance 
versus log time. The values for the types of racing 
considered in this paper are given in Table 1. 

The “exhaustion constants” give a quantitative meas- 
ure of the rate of fatigue in each type of event. A high 
absolute value of the constant means that the rates are 
decreasing rapidly with distance, hence the fatigue 
rate is high. As can be seen in the table, women fatigue 
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TABLE 1. Values of exhaustion constant k. 
Type of event k 
Running (women) — 0.239 
Horseracing - .1136 
Running (men) ae — .0941 
Swimming (women) — .0858 
Swimming (men) - .0720 
Walking (men) — .0661 
Auto racing (standing start) - ,0627 
Bicycle racing - .0142 


much more rapidly relative to men in running than in 
swimming. In fact, quantitative ratios can be caleu- 
lated from the values in the table. Over the distance 
for which records have been recorded the rates de- 
crease very little for bicycle racing (motor paced, 
flying start). The fact that auto racing follows the 
same pattern as the other types of racing suggests that 
it may be the fatigue of the driver that determines the 
pattern of the auto racing records. An alternative ex- 
planation may be “car fatigue,” a decrease in the effi- 
ciency of the car caused by such factors as wearing 
of parts and accumulation of carbon in the motor. 

It has been shown that a simple log-log relationship 
between distance and time gives a linear plot for the 
various types of racing. The slopes of the log-log plots 
vary for most racing events between 0.8 and 1.0. Ken- 
nelly was on the right track with his equation, but 
he failed to generalize it sufficiently. Apparently he 
did not realize that the slopes varied for the various 
racing events and were characteristic of the particular 
type of racing. A consequence of the log-log relation- 
ship between distance and time is a log-log relation- 
ship between the average rates for a given distance 
and the distance. The slopes k of the latter plots give 
a quantitative measure of how the average rates de- 
crease with distance and hence may be called “exhaus- 
tion constants.” 

On the basis of rate curves plotted for the various 
types of racing it is possible to predict what records 
are out of line when compared to the best efforts in 
these events. In fact it is possible to ealeulate by how 
much they can be improved to bring them in line with 
the best efforts to date. Whereas improvement is pos- 
sible in the records that fall below the curve, the ree- 
ords on the curve will prove difficult to better by any 
great amount. 
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Competing Substrates in Enzyme Research 


G. A. Levvy and C. A. Marsh 


Rowett Research Institute, Bucksburn, Aberdeenshire, Scotland 


F RECENT YEARS, chromogenic sub- 
strates have found extensive use in stand- 
ard methods for the assay of group-spe- 
cifie hydrolytic enzymes. Typical examples 

are phenolphthalein 6-p-glucuronide, p-nitrophenol 
B-p-glucoside, and p-nitrophenol phosphate, used in 
the assay of 6-glucuronidase (1), B-glucosidase (2), 
and phosphatase (3), respectively. In each of these 
eases, the “chromogen” liberated by enzymic hy- 
drolysis has a readily measured characteristic color 
in alkaline solution, which is not given by the un- 
changed substrate. In other examples, the chromogen 
is not itself colored, but can form a colored derivative 
under conditions under which the parent substrate 
does not interfere. Compared with methods which they 
have superseded, such as those relying on the estima- 
tion of reducing sugar or inorganic phosphate, assay 
procedures employing chromogenic substrates usually 
have the advantages of greater specificity, accuracy, 
and sensitivity, and they tend to be more convenient 
for routine work. 

As noted by Lineweaver and Burk (4), the case of 
two or more competing substrates is a special case of 
competitive inhibition of an enzyme. On the basis of 
this, the use of chromogenic substrates, with its at- 
tendant advantages, can profitably be extended, as the 
addition of a second, nonchromogenic, substrate dur- 
ing the enzyme assay will depress the liberation of the 
chromogen, to an extent dependent upon the relative 
concentrations of the two substrates and their relative 
affinities for the enzyme. This, the competing substrate 
technic, has been adopted by many workers in diverse 
connections, but its full possibilities when used in con- 
junction with chromogenic substrates do not appear 
to have been widely appreciated, nor, so far as we 
know, expounded elsewhere. 

Enzyme specificity. As a screening test for possible 
new substrates for an enzyme, the competing substrate 
technic has the important advantage that the ultimate 
standard is the chromogenic substrate, rather than a 
purified preparation of the enzyme which may yet be 
contaminated with other enzymes. The possibility that 
a new substrate of low affinity for the enzyme may 
bave been overlooked can be guarded against by re- 
peating the test at a lower concentration of the chro- 
mogenic substrate. In such borderline cases, the con- 
ventional test for a new substrate by direct measure- 
ment of hydrolysis is often very difficult to interpret. 

This technic has been employed in testing the spe- 
cificity of mouse liver B-glucuronidase (5). Various 
“nonchromogenic” hexuronides were added to the en- 
zyme in the presence of phenolphthalein 6-p-glucuro- 
nide and the effect on the liberation of phenolphthalein 
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was measured. The enzyme appeared to be specific, not 
just for B-glucuronides, but for B-glucopyranuronides, 
since methyl B-p-glucofuranuronide did not depress the 
hydrolysis of phenolphthalein glucuronide. This latter 
finding has been confirmed in direct measurements of 
the hydrolysis of the chromogenic substrates 2-naph- 
thyl B-p-glucopyranuronide and 6-p-glucofuranuronide 
(6); B-naphthol was liberated only from the former 
by 6-glucuronidase. 

Specificity tests by the competing substrate technic 
are unequivocal only when negative results are ob- 
tained. The test does not discriminate between com- 
peting substrates and true inhibitors. A study of the 
kinetics of inhibition (see below) quickly excludes 
noncompetitive inhibitors, because in this ease frac- 
tional inhibition is independent of the chromogenic 
substrate concentration. To distinguish between a com- 
petitive inhibitor and a competing substrate, it is nee- 
essary to carry out a qualitative test for hydrolysis of 
the new compound by the enzyme in the absence of 
the chromogenic substrate. Some idea of the condi- 
tions required will have been provided by the com- 
peting substrate tests. This question arose in connec- 
tion with 6-glucuronidase and a- and 6-glucuronie 
acid-1-phosphate (5). 

Kinetics. In the presence of a fixed concentration 
I of a competitive inhibitor, the effect of varying the 
concentration S of a chromogenic substrate on its 
velocity of hydrolysis v can be expressed by the equa- 
tion (4) 

°= Kn + Kn U/Ki) 


where V is the limiting velocity and K,, and K, are 
the dissociation constants for the complexes formed 
by the enzyme with the substrate and inhibitor re- 
spectively; K,, is determined in absence of the in- 
hibitor according to the equation 
~S+Km 
and K;, is found by substitution. Provided that the in- 
hibitory compound is shown by qualitative test to be 
in fact a substrate for the enzyme, K;, is equal to K,, 
for the new substrate. Its affinity for the enzyme is 
1/K,,. It is important that J should not have altered 
significantly through hydrolysis during the measure- 
ments. Lederberg (7) has adopted this method in 
studying different substrates for a bacterial B-galac- 
tosidase, using o-nitrophenol 6-p-galactoside as the 
chromogenic substrate. 

Unity of an enzyme. If two rather different sub- 
strates are hydrolyzed by one and the same enzyme 
preparation, it is not easy to decide by conventional 


v 


337 


= 
| 


methods whether or not a single enzyme is respon- 
sible. The competing substrate technic can sometimes 
give a quick decision on this point. If there are two 
enzymes, the rate of hydrolysis of one substrate will 
be unaffected by the presence of the other, and vice 
versa. Ezaki (8) found that the liberation by emulsin 
of p-nitrophenol from its B-p-glucoside or f-p-galac- 
toside was in each case depressed by both phenol B-p- 
glucoside and phenol 6-p-galactoside, from which he 
concluded that in his emulsin preparation one and the 
same enzyme was responsible for the hydrolysis of 
B-glucosides and 6-galactosides. 

Quite apart from its use in conjunction with chro- 
mogenic substrates, competition between substrates 
has long been used as a method for establishing the 
unity of an enzyme (9). With nonchromogenie sub- 
strates, the sum of the effects of the enzyme on the 
two different substrates is measured and compared 
with the effect on each alone. 

Characterization of a new compound or group. The 
fact that a new compound is decomposed by a known 
enzyme can provide valuable evidence for the chem- 
ical structure, to an extent depending upon knowledge 
of the specificity of the enzyme. It should not, how- 
ever, be overlooked that decomposition of the new 
compound could be due to a contaminating enzyme in 
the preparation. Thus the use of a culture of Esche- 
richia coli for the hydrolysis of urinary steroid con- 
jugates (10) offers no proof that the enzyme respon- 
sible is B-glucuronidase. A selective enzyme inhibitor, 
if available, can be profitably employed in this con- 
nection (11). Of equal if not greater value is the use 
of a standard substrate for the enzyme, in competition 
with the compound of unknown structure. 

The search for new substrates. On physiological or 
other grounds, there may be reason to suspect the ex- 
istence in biological material of an unknown substrate 
for a known enzyme. Testing extracts by competition 
with a chromogenic substrate would seem to be a 
method of great promise for detecting such a new sub- 
strate and for controlling its subsequent purification 
and isolation. The important reservation must be made 
that a true inhibitor, competitive or noncompetitive, 
will interfere (see above). We are employing this 
method in seeking B-glucuronides in animal feeding- 
stuffs (12), using as the test system B-glucuronidase 
and phenolphthalein B-p-glucuronide. It seems possible 
that this same test system might be applied with 
advantage to the fractionation of urinary steroid 
glucuronides. 
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Substrates present as impurities. While, as de- 
seribed above, competition between substrates can | 
profitably be employed in enzyme research, it can also | 
arise by accident, in which case it may be a source | 
of difficulty. 

If an enzyme preparation is contaminated with 
an endogenous substrate of high affinity for the en- 
zyme, it may cause little or no decomposition of an- 
other compound which is in fact a substrate. This 
position may have arisen in Miwa’s study of baicali- 
nase (13), an enzyme from the roots of Scutellaria 
baicalensis, which according to Miwa decomposes bia- 
ealin, the glucuronide of 5,6,7-trihydroxyflavone, but 
not menthol 6-p-glucuronide. Approximately 10 per- 
cent of the dry weight of the same root is baicalin. 
Preliminary work of our own suggests that baicalinase 
is in fact a B-glucuronidase, with rather a low affinity 
for menthol B-p-glucuronide. The possibility of serious 
contamination of an enzyme preparation by endo- 
genous substrate would, in general, appear to be ex- 
cluded if the plot of enzyme dilution against the 
velocity of hydrolysis of a standard substrate gives a 
straight line. 

A similar position arises if the contaminating sub- 
strate accompanies not the enzyme, but the compound 
which it is proposed to hydrolyze. Thus the efficiency 
of B-glucuronidase added to urine as a reagent for the 
hydrolysis of a selected steroid glucuronide may be 
expected to be low due to the presence of other urinary 
glucuronides, steroid or not (14). In fact, whenever 
evidence is obtained of an unknown compound acting 
as an enzyme inhibitor, the suspicion must be enter- 
tained that it is a competing substrate. 
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News and Notes 


New Assistant Editor 


Charlotte V. Meeting has joined the staff of Science 
and The Scientific Monthly as assistant editor. She 
succeeds Ruth C. Christman, who served ably and 
faithfully for many months in an acting capacity. 
Miss Christman will continue as before to edit the 
AAAS symposium volumes. 

Miss Meeting comes from McGraw-Hill Book Com- 
pany, where she has been science and mathematics 
editor in the School Department since August, 1946. 
Prior to that she was on the editorial staff of Silver 
Burdett Company and did editorial work at Columbia 
University’s Teachers College. Before going into text- 
book editing and production, Miss Meeting had ex- 
perience in newspaper and periodical publication. 


Annual Meeting, American Society 
of Agronomy, Dallas, Texas 


The American Society of Agronomy and its affili- 
ated organization, the Soil Science Society of Amer- 
iea, again had the largest attendance in the history of 
the two groups at their Nov. 17-20, 1953, annual 
meeting in Dallas, Texas. The registration was 1202; 
a previous high was 1193 in 1952. 

At a general meeting of the American Society of 
Agronomy, Nov. 17, L. G. Monthey, executive secre- 
tary, said that the organization had passed through 
its most successful year since it established a central 
office in 1948. Headquarters are at Madison, Wis. 
Monthey reported that it has been possible to transfer 
$16,000 to the earned surplus reserve, to be used as a 
contingency fund. 

C. J. Willard, Ohio State University agronomist, is 
president for the coming year. He served during the 
past year as vice president and program chairman. 
The new vice president and president-elect is G. G. 
Pohlman, Department of Agronomy, West Virginia 
University; retiring president is H. E. Myers. 

E. Truog of Madison, Wis., will head the Soil Sei- 
ence Society of America during the coming year, re- 
placing Eric Winters. New vice president of this So- 
ciety, which also functions as the six Soil Science 
Divisions of the American Society of Agronomy, is 
M. B. Russell, Urbana, Il. 

H. L. Ahigren of Madison, Wis., succeeding H. R. 
Albrecht, as president of the six Crop Science Divi- 
sions of the American Society of Agronomy. The new 
vice president of these divisions is G. H. Stringfield, 
Wooster, Ohio. . 

The 4-day program included 52 general and divi- 
sional meetings, as well as numerous committee ses- 
sions. A total of 331 papers and talks were presented. 
In addition, an audience of 800 gathered for a pre- 
convention grassland program Nov. 16, to hear 9 
papers presented by widely known crop and range 
management specialists. 

Four special tours were featured during the week: 
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a range tour in the Dallas area; a soils tour of the 
Texas Blacklands adjacent to Dallas; a cotton tour; 
and a tour of potash mines at Carlsbad, N. M. 

In his presidential address, H. E. Myers, retiring 
president, described early research work in federal and 
state dry-land experiment stations. Speaking of the 
former USDA Office of Dry Land Agriculture, Myers 
said that an important monument to the agency and 
its early leaders is the sound agricultural progress 
which has stabilized family farms in a region where 
the adversities of nature are great and frequent. 

Among numerous findings of scientific interest re- 
ported at the Dallas meeting are: 

(1) Four Colorado workers were able to increase 
production of crude protein on grazing land from 250 
to 1200 lb per acre, through better use of irrigation 
and other management methods. 

(2) E. O. Gangstad told of late developments in the 
production of kenaf and explained that tank retting 
is the only method that has given a fiber of satisfac- 
tory quality from this crop. 

(3) Soil microorganisms select ammonium nitrogen 
in preference to the nitrate form when they have a 
choice, but will use the nitrate form if they cannot get 
ammonium, four Iowa agronomists said. 

(4) A new laboratory method for estimating the 
ability of soil to store moisture was described by R. J. 
Hanks. 

(5) Band seeding of alfalfa and birdsfoot trefoil 
gave 21 percent more seedlings than broadcasting in 
9 field tests over a 3-yr period, said Milo B. Tesar. 

(6) Although Minnesota workers still have the 

problem of getting an oat variety that combines re- 
sistance to all types of rust with ability to yield high, 
stand well, and produce a quality kernel, they have 
been able to combine resistance to races 7 and 8 of 
stem rust in one oat variety, and this resistance was 
effective at higher temperatures, W. M. Myers said. 
Previously, it had not been possible to get resistance 
to all rusts in one variety. 
- (7) Coumarin-free varieties of yellow-flowered 
sweet clover are now a possibility according to G. T. 
Webster. Previously, plant breeders had been unable 
to combine a low level of coumarin and the yellow 
blossom into one variety of sweet clover. 

(8) Use of colchicine in producing new kinds of 
sorghum was described by J. G. Ross and C. J. 
Franzke. The drug produced a wide variability in 
seedlings from treated plants and also induced an im- 
mediate “fixing” of the new characteristics in these 
seedlings. 

(9) A new test for soil nitrogen was reported by E. 
Truog. It shows how much available nitrogen is in a 
particular soil and it is an indicator of the need for 
fertilizer nitrogen for that soil. 

Mavrice R. 
The American Society of Agronomy 
Madison, Wisconsin 
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Annual Meeting of the American 
Psychological Association 


THE SIXTY-FIRST ANNUAL MEETING of the American 
Psychological Association was held in Cleveland, Ohio, 
Sept. 4-9, 1953, with Western Reserve University as 
the institutional host. The meetings consisted of 76 
symposia and discussion groups, 96 sessions of indi- 
vidual research papers, and several business meetings, 
addresses, and various informal gatherings. Most of 
the meetings were arranged and sponsored by the 
Associetion’s 17 divisions and reflected the various 
special interests of these divisions. 

In the field of experimental psychology there were 
sessions on learning, physiological and comparative 
psychology, symbolic processes, reinforcement and 
learning, motivation, vision and visual perception, 
factors in performance, and information theory, as 
well as a symposium on “Some Psychological Prob- 
lems in Communications Research.” Clinical and coun- 
seling psychology were represented by research re- 
ports and symposia on psychodiagnosis, theories of 
personality, and studies of shock therapy, psychosur- 
gery, personality dynamics, and evaluation of psycho- 
therapy. Sessions on social psychology and personal- 
ity included such topics as stress and anxiety, group 
influences on behavior, the authoritarian syndrome, 
social motivation, pereeption and personality, group 
processes and productivity, leadership, and person- 
ality measurement. New developments in psycholog- 
ical testing, interviewing, statistical techniques, factor 
analysis, high-speed computers, content analysis, and 
validity of tests were presented and discussed in ses- 
sions on evaluation and measurement. Several pro- 
grams were devoted to special problems of child psy- 
chology, maturity and old age, and educational, in- 
dustrial, and military psychology. 

Many of the symposia were concerned with pro- 
fessional and educational problems of psychologists, 
such as “The Place of Child Psychology in the Pro- 
fession of Psychology,” “The Role of the Psychologist 
in Work with the Disabled,” “The Training of Ph.D.’s 
in Social Psychology,” and “The Profession of Psy- 
chology and the Social Values of Psychologists.” A 
day-long symposium on the “Role of the School Psy- 
chologist in Services to the Parents of a Child with a 
Handicap” was sponsored by the Division of School 
Psychologists in conjunction with the National So- 
ciety for Crippled Children and Adults. 

Of special significance to the development of psy- 
chology as a profession was the adoption as official 
policy of the Association a statement enunciating 
psychology’s relations with other professions. This 
statement lists the criteria of a good profession and 
then gives a set of basic principles to be used as guides 
in psychology’s relations with other professions. 

Laurence F. Shaffer delivered the annual presiden- 
tial address, entitled “Of Whose Reality I Cannot 
Doubt.” The address was based on a study of psy- 
chologists’ perceptions of reality as revealed by their 
various approaches to psychological phenomena. One 
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classification, he said, may be made in terms of medi- 
ated versus immediate observation, or the “intuitive” 
versus the “objective” frames of reference. Responses 
to a seale designed to measure attitudes along a con- 
tinuum ranging from intuitive to objective, and re- 
sponses to questions asking for biographical data re- 
vealed that, although on the whole psychologists can- 
not be separated into two distinct groups, there are 
relative differences among them. These differences re- 
flect direct experiences; some psychologists have di- 
rect experience with objective phenomena of experi- 
mentation and statistics and others with face-to-face 
contacts with people, and it is these direct experiences 
that determine their perceptions of reality and, there- 
fore, their approach to the science of psychology. 

Among the other addresses were those given by 
Gardner Murphy, as recipient of the Kurt Lewin 
Memorial Award of the Society for the Psychological 
Study of Social Issues—a division of the APA—on 
“Human Potentialities,’” and one by David W. Lou- 
isell, professor of law at the University of Minnesota, 
on “The Psychologist in the Legal World.” 

E. Lowell Kelly was chosen as president-elect of 
the Association. The next meeting will be held Sept. 
3-8, 1954, in New York City. 

LORRAINE BOUTHILET 
American Psychological Association, Inc. 
Washington, D. C. 


Science News 


The following letters concerning the American 
Chemieal Society’s refusal to accept Madame Joliot- 
Curie as a member appeared in the February issue of 
the Bulletin of the Atomic Scientists. 


October 24, 1953 
Dear Sir: 

Knowing the effort carried out by your journal to in- 
form its readers as perfettly as possible, about questions 
related to American and international science, I should 
like to present you a copy of the document attached to 
this letter. 

I do not think that it needs much comment, but some 
clarification may perhaps be useful: 

In order to receive regularly ‘‘The Journal of the 
American Chemical Society,’’ Madame Joliot, director of 
the Curie Laboratory, presented in the month of March 
1953, a request for admission to the American Chemical 
Society, supported, conforming to the rules, by two mem- 
bers of the Society, professors of the Sorbonne, and ac- 
companied by a notice of her scientific work. 

As is indicated by the attached document, the Com- 
mittee of Admission has rejected this demand without 
giving any justification. On the 11th of September 1953, 
Madame Joliot asked by letter for the reasons for this 
refusal, but up till now she has received no answer. 

All my French colleagues with whom I have talked 
about this incident, think as I do that it is not Madame 
Joliot but the American chemists who are being insulted 
by this attitude. 

Indeed, how can one explain this decision? Is it the 
insufficiency of scientific titles of the candidate, or is it 
due to political reasons? 
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Has one to think that from now on, in order to be- 
come a member of such a society, one has to present a 
loyalty certificate delivered by ... [the chairman of the 
Senate Internal Security Subcommittee]? 

In 1950, the American government refused to give me 
a temporary visa, in spite of the invitation of the Amer- 
ican Electro-Chemical Society, of two U.S. universities, 
of M.I.T., and of the Association of the Alliance Fran- 
gaise, for reasons analogous to those published in your 
journal in October 1952. 

Many American colleagues have expressed to me, on this 
occasion, either by letter or verbally, while passing 
through Paris, their profound regrets and their absolute 
disagreement with that refusal. 

Have the American chemists since then made such 
progress that they do not want to have in their ranks, 
even from afar, such personalities as Madame Joliot? 
Shall we see soon in the American monographs of nuclear 
physics: ‘‘ Artificial radioactivity was discovered in 1934 
by unknown scientists,’’ as we have seen in an epoch 
that we have not forgotten, in German school books the 
‘*Lorelei Lied,’’ with the notation ‘‘ Dichter unbekannt? 

M. HAIssINSKY 
Institut du Radium 
Paris, France 


Dear Dr. Rabinowitch: 


It was kind of you to send me a copy of the letter 
written you on October 24 by Doctor Haissinsky concern- 
ing the action taken by the Admissions Committee of the 
American Chemical Society on the application for mem- 
bership of Madame Joliot-Curie. 

Membership in the American Chemical Society is not 
a prerequisite for subscription to any of our publications. 
At the end of 1952 nonmember subscriptions outnumbered 
member subscriptions abroad by more than two to one. 
The exact figures are: member subscriptions, 9,934, and 
nonmember subscriptions, 23,354. The reason which Doc- 
tor Haissinsky gives for this application, therefore, is 
not a valid one. Madame Joliot-Curie or anyone else who 
so desires may obtain the journals simply by subscribing 
for such of them as may be desired. 

Membership in this organization involves far more than 
a mechanism for subscription to its journals. There are 
more than sixty items in our list of activities, and the 
publication of our scientific journals is simply one. Also, 
under our Federal Charter, we have certain responsibili- 
ties to our government. The objects further specify cer- 
tain responsibilities to the people of this country. 

Section 2 of the Charter of the American Chemical 
Society, granted by Act of Congress in 1937, sets forth 
its objectives. It concludes ‘‘thereby fostering public wel- 
fare and education, aiding the development of our coun- 
try’s industries, and adding to the material prosperity 
and happiness of our people.’’ The qualifications for 
membership as set forth in the Constitution provide that 
‘The membership of the Society shall consist of indi- 
viduals interested in the objects of the Society.’’ 

According to information that has been made available. 
to the Admissions Committee and which it believes to 
be completely reliable, Madame Joliot-Curie is an avowed 
and active Communist. The Committee does not see how a 
person actively working to further Communist beliefs, can 
have a sincere interest in fostering public welfare in the 
United States, aiding the development of the industries 
of this country, or adding to the material prosperity and 
happiness of the American people. 

The Society recognizes that science is international. 


March 12, 1954 


It has proved its belief in this by cooperative undertak- 
ings involving its many foreign colleagues. Race, color, 
ereed, and political beliefs of themselves are not a con- 
sideration of membership. Only when firm convictions 
as evidenced by the activities of an applicant dem- 
onstrate his or her inability to comply with the objects 
of the Society is there any consideration for membership 
other than professional competence. 

ALDEN H. Emery 
Executive Secretary 
American Chemical Society © 


New lamp for use in missile tests. 


The smallest lamp in the world, the size of a pin- 
head, has been perfected by the Westinghouse Elec- 
tric Company for use in missile tests. A neon glow 
lamp only 1/20 in. in diameter, it aids in timing 
photographie records of missiles in action. It also can 
be used for similar camera work in laboratories where 
space is cramped. The lamp is about one-third the 
diameter of the “grain of wheat” lamp, holder of the 
smallest-lamp title since 1932, that is used in 
bronchoseopes and other instruments for examining 
internal organs of the human body. 

The new lamp produces a 1/40-w glow from a gap 
1/25 in. long between two tiny electrodes, each only 
3/100 in. in diameter. The slim glass cylinder which 
encloses the lamp is about 1 in. long and contains, in 
addition to the electrodes, a trace of neon. The de- 
vice can be powered by hearing-aid batteries. 


An editorial in the Jan. 23 issue of the Journal of 
the American Medical Association directs attention to 
smoker’s respiratory syadrome, a condition described 
by G. L. Waldbott in the same journal and in the 
Annals of Internal Medicine. Symptoms of this condi- 
tion are chronic pharyngitis, wheezing, dyspnoea, 
chest pain, and predisposition to respiratory infee- 
tions. The author states that this syndrome is very 
common and is often mistaken for bronchial asthma 
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or bronchiectasis. Treatment of early cases is the com- 
plete and prompt cessation of smoking, which leads 
to complete subsidence of symptoms within about 
seven days. If smoking is resumed, the symptoms re- 
turn. In more advanced cases, extensive antibiotic 
treatment as well as avoidance of tobacco smoke is 
required. A few far advanced cases are irreversible. 
The author states that the evidence is presumptive 
that this condition leads to chronic emphysema and to 
so-called “intrinsit asthma.” Further, this syndrome 
may readily be confused with the two last-named dis- 
eases, the treatment of which is prolonged and often 
unsuccessful. 

The description of this syndrome adds to the num- 
ber of diseases that have been attributed to smoking 
during recent years, the most widely-known being 
pulmonary carcinoma, while “smoker’s larnyx” and 
cardiovascular changes are other recorded effects.— 
E.M.L. 


A new survey of the effects of the present immigra- 
tion act on the issuance of visas to foreign scientists is 
now being made by the Federation of American Scien- 
tists. The Federation would thus very much like to be 
informed of any case in the last two years in which 
a scientist was refused a visa or in which the issuance 
of his visa was delayed so long that his projected trip 
to the United States liad to be cancelled. It would be 
helpful if as many details as possible be given. All 
information will be treated confidentially; no infor- 
mation will be made public without the written con- 
sent of the scientist involved. 

It is clear that if the present restrictive United 
States visa provisions are to be amended it will be 
necessary for the American public and Congress to be 
convinced of the inadequacy of the present law. This 
ean be accomplished only by assembling information 
which shows the adverse effects of the present visa 
policy. Cooperation of foreign scientists in this matter 
is therefore essential. Information should be sent to 
the Committee on Visa Problems, Federation of Amer- 
ican Scientists, 1749 L St. NW, Washington 6, D.C. 


Scientists in the News 


The Borden Awards are designed to recognize and 
encourage outstanding research achievements in the 
United States and Canada. They are administered by 
professional and scientific associations, and are based 
upon research reported in public documents or scien- 
tifie journals. Currently nine annual awards of a gold 
medal and $1000 each are available. The 1953 award 
winners are as follows: 

Raymond B. Becker, professor of dairy husbandry 
at the University of Florida and dairy husbandman 
at the Florida Agricultural Experiment Station, for 
outstanding contributions to knowledge of the feeding 
and management of dairy cattle. (Through the Ameri- 
ean Dairy Science Association.) 

Herbert R. Bird, chairman, Department of Poultry 
Husbandry at the University of Wisconsin, for re- 


search achievements in poultry nutrition. (Through 
the Poultry Science Association.) 

George H. Hart, dean, School of Veterinary Medi- 
cine at the University of California, for research con- 
tributions relating to diseases of dairy cattle, animal 
nutrition, and animal pathélogy. (Through the Ameri- 
can Veterinary Medical Association.) 

Robert Jenness, professor of agricultural biochemis- 
try at the University of Minnesota, for achievements 
in the chemistry of milk. (Through the American 
Chemical Society.) 

Ruth M. Leverton, professor of human nutrition at 
the University of Nebraska and director of human 
nutrition research at the Nebraska Agricultural Ex- 
periment Station, for studies of basal metabolism and 
aspects of human nutrition. (Through the American 
Home Economies Association. ) 

F. Eugene Nelson, professor of dairy bacteriology 
at Iowa State College, for bacteriological studies of 
milk products. (Through the American Dairy Science 
Association.) 

Jean Oliver, distinguished service professor at the 
State University of New York College of Medicine 
and director of the Renal Research Unit of Overlook 
Hospital, for outstanding achievements in the field of 
kidney research. (Through the Association of Ameri- 
ean Medical Colleges.) 

Lawson Wilkins, associate professor of pediatrics at 
the Johns Hopkins University School of Medicine and 
chief of Endocrine Division at the Harriet Lane 
Home, for endocrine research. (Through the American 
Academy of Pediatrics.) 

Harold H. Williams, professor of biochemistry at 
Cornell University, for research in human and animal 
lactation. (Through the American Institute of Nutri- 
tion.) 

The Rev. Dr. Cornelius J. Connolly, head of the 
Department of Anthropology at Catholic University 
from 1949 until he retired in the fall of 1953, has been 
named professor emeritus of physical anthropology. 


Rene J. Dubos of the Rockefeller Institute for Medi- 
eal Research, an authority on bacteria, has been ap- 
pointed Hitchcock professor at the University of 
California, Berkeley, for March and April. He will 
deliver the first of a series of six public lectures on 
Mar. 16. Two of the lectures will be on the general 
subject of “Disease and society,” while the remainder 
will concern “Infection into disease.” 


T. J. Kukkamaki of the Finnish Geodetic Institute 
and Bertil Hallert, director of the Institute of Photo- 
grammetry of the Institute of Technology of Stock- 
holm, are guest lecturers at the Institute of Geodesy, 
Photogrammetry and Cartography, Ohio State Uni- 
versity. 

Alton Meister, head of clinical biochemical research 
in the National Cancer Institute who has made im- 
portant contributions to the understanding of cancer 
tissue growth, will receive the $1000 Paul-Lewis Labo- 
ratories Award in Enzyme Chemistry at the annual 
meeting of the American Chemical Society. 
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J. E. Morton, professor of statistics at Cornell Uni- 
versity, has been appointed consultant on industrial 
research to the National Science Foundation. On 
leave of absence from Cornell, Dr. Morton will serve 
in the Foundation’s Office of Program Analysis where 
he will plan and direct a survey of the scientific re- 
search undertaken by American industry. The indus- 
trial research study is part of a broad survey of scien- 
tific activities in the United .States by which the 
Foundation seeks to gather facts on the current status 
and needs of science. 


Mary L. Reddick, neuro-embryologist, has accepted 
an appointment as professor of biology at Atlanta 
University. She will work with K. Milton Nabrit, 
chairman of the Department of Biology with whom 
she has been associated for many years as a co-worker 
in the Atlanta University System. 


Herman D. Ruskin, since 1949 medical specialist in 
charge of the Department of Medicine at Krugersdorp 
Hospital, Transvaal, South Africa, has been named 
assistant professor of medicine at the State University 
of New York College of Medicine, New York City. 


Doretta M. Schlaphoff, head of home economics at 
the University of Nebraska, has been selected for the 
deanship of the Kansas State College School of Home 
Economies, effective July 1. ; 


Walter S. Wiggins, assistant dean in charge of grad- 
uate and postgraduate medicine at State University of 
New York College of Medicine, has resigned to accept 
a position as associate secretary for the Council on 
Medical Education and Hospitals of the American 
Medical Association in Chicago. 


H. P. Wilkins, Fellow of the British Astronomical 
Society and an authority on the moon, expects to be in 
this country from June 7 to July 14. He hopes to 
address as many groups as possible during his stay. 
Mr. Wilkins’ itinerary is being arranged by Dr. James 
Q. Gant, Jr., 1726 M St. NW, Washington, D.C. 


Education 


The teaching of the humanities and social sciences in 
the nation’s colleges of engineering and science is to be 
appraised closely by authorities in engineering educa- 
tion under the terms of a $30,000 grant from the Car- 
negie Corporation of New York. The study will focus 
attention on programs that appear to be well con- 
ceived and to be working effectively. With this as a 
background, the committee will make its own recom- 
mendations for improving courses, teaching materials, 
and methods. 

Scheduled for completion by June, 1955, the study 
| will be under the direction of George A. Gullette, head 
of social sciences at North Carolina State College, full- 
time coordinator. Plans for the study were made by 
Sterling P. Olmsted, head of the English Department 
at Rensselaer Polytechnic Institute and chairman of 
the Humanistic-Social Division of the A.S.E.E., with 
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Dr. Gullette, William C. White of Northeastern Uni- 
versity, vice president of the A.S.E.E., and James 
Perkins of the Carnegie Corporation of New York. 

Central offices for the project will be in Raleigh, 
N.C., but Dr. Gullette and his staff will visit many 
of the colleges and universities which are developing 
new concepts and practices in the teaching of the 
humanities to students in engineering and science. The 
work of this field group is to be planned by Dr. Gul- 
lette and a steering committee representing the Eng- 
lish and Humanistie-Social Divisions of A.S.E.E. The 
first 6 mo of the study will be devoted to establishing 
a list of colleges and universities to be visited, ap- 
pointing field workers, working out the membership 
of an Advisory Committee of Liberal Arts and Engi- 
neering Education, and preparing a brochure for de- 
tailed description of the entire study project. In ad- 
dition to Drs. Olmsted and Gullett, the steering com- 
mitteee is made up of Warren H. Crater, Newark 
College of Engineering, Dr. C. Rexford Davis, Rut- 
gers University, and Thomas Farrell, Jr., State Uni- 
versity of Iowa. 


Hans A. Krebs, Department of Biochemistry, The 
University, Sheffield, England, will deliver the Paul 
Reed Rockwood Lecture in the College of Medicine, 
State University of Iowa on Mar. 29. 


Ellsworth 8. Obourn of the John Burroughs School, 
Clayton, Mo. is to take charge of UNESCO’S program 
for the study of science education and the improvement 
of science teaching in the member states of UNESCO. 
Dr. Obourn has already served as technical expert and 
advisor to the Ministry of Education at Bangkok in 
Thailand in 1952 and 1953 on a UNESCO project be- 
ing earried out under the UN expanded program of 
technical assistance. Since one of the primary needs 
of the underdeveloped countries is the increased use 
of science in agriculture and industry, there is a uni- 
versal demand for the expansion of science instruction 
in the schools. In many countries it has been nonexist- 
ent, except for university training, and UNESCO's 
first emphasis is on the improvement of science in the 
primary schools, especially in those countries where 
99 percent of the children do not go beyond fifth or 
sixth grade. The most important element of UNESCO’s 
campaign is the introduction of the laboratory method 
of instruction and thus of training in the habit of ex- 
periment and of scientific thought. 

UNESCO has already sponsored the publication by 
the Oxford University Press of a series of 10 hand- 
books for teachers, both in primary and secondary 
schools, in order to aid them in bringing science into 
their teaching, even in the absence of special courses. 
The volumes on science in primary schools and on 


- chemistry in secondary schools have been published. 


The handbook for primary school teachers is now be- 
ing translated into Urdu for use in Pakistan. Earlier, 
UNESCO also published a series of catalogs, or “in- 
ventories,” of scientific equipment, which list the cur- 
ricula and the necessary equipment for teaching the 
various sciences in high schools, universities, engineer- 
ing schools, medical schools, and agricultural colleges. 
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They indicate the price and the source for the pro- 
euring of each item. 

For those countries that lack foreign exchange for 
such purchases, UNESCO is publishing this month a 
series of 80 workshop designs, or “blueprints,” for 
the production of school science equipment by small 
industries or by vocational schools. There is one port- 
folio of 80 drawings for elementary schools and an- 
other for 76 drawings for secondary schools and uni- 
versity laboratories. They are prepared in the inter- 
national engineering code, and the drawings them- 
selves contain no words so that they are useful in any 
language. Accompanying them are sheets with full 
specifications for the purchase of the raw materials, 
instructions for the manufacture on a small seale and 
on a large scale, and instructions for the use of the 
equipment by the teachers. This project was originally 
sponsored by the Economic Commission for Asia and 
the Far East, primarily for the founding and encour- 
agement of small industry in that area. With the aid 
of the “know-how” provided by UNESCO’s drawings, 
many underdeveloped countries will be able to estab- 
lish the manufacture of scientific equipment and in- 
struments essential for science teaching in the schools. 
UNESCO has also undertaken to organize science 
teachers’ associations in various countries and is en- 
gaged on the continuing study of the curricula used 
in science teaching throughout the world. It is for the 
development of this world-wide program in the mod- 
ernization of science and in the incorporation of sci- 
ence in general education thet Dr. Obourn goes to 
UNESCO. 


Grants and Fellowships 


Brandeis University is offering several fellowships 
and scholarships of value up to $2100 to graduate 
students who wish to study for the M.A. degree in 
chemistry. Inquiries should be addressed to the Chair- 
man of the Graduate School of Arts and Sciences, 
Brandeis University, Waltham, Mass. 


The National Foundation for Infantile Paralysis has 
announced the approval of grants for research and 
professional education projects totaling $1,873,485 
which took effect Jan. 1. Of the amount authorized, 
$902,248,30 was allocated for research on means for 
preventing the disease and improving methods of 
treatment, and $971,236.70 for programs in profes- 
sional education. 


For investigations dealing with virus research 

Children’s Medical Center. J. F. Enders, Research Division 
of Infectious Diseases, $53,807. 

University of Cincinnati. A. B. Sabin, Dept. of Pediatrics, 
$87,566. 

Western Reserve University. F. C. Robbins, Dept. of Pedi- 
atrics, $31,306. 

Tulane University. J. P. Fox, Dept. 
$40,962. 

University of Pennsylvania. L. B. Flexner, Dept. of Anat- 
omy, $7665. 

Mount Sinai Hospital. G. Shwartzman, Dept. of Micro- 
biology, $74,194. 

George Washington University. P. K. Smith, Dept. of 
Pharmacology, $46,599. 

University of Utah. L. P. Gebhardt, Dept. of Bacteriology, 
$67,523. 


of Epidemiology, 
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University of Michigan. T. Francis, Jr., Dept. of Epidemiol- 
ogy, $127,595. 

California Institute of Technology. R. Dulbecco, Dept. of 
Biology, $63,533. 

California Institute of Technology. M. Delbruck, Dept. of 
Biology, $39,012. 

University of Chicago. E. A. Evans, Jr., Dept. of Biochem- 
istry, $36,335. 

Johns Hopkins University. “R. M. Herriott, Dept. of Bio- 
chemistry, $17,084. 

Washington University. E. Robins, Dept. of Psychiatry, 
$20,250. 

Washington University. C. F. Cori, Dept. of Biological 
Chemistry, $10,950. 

Tulane University. E. D. Kilbourne, Dept. of Medicine, 
$24,081. 

Universitv of North Carolina. E. C. Curnen, Dept. of Pedi- 
atrics, $14,045. 
For projects seeking improved methods of treatment 


Washington University. J. L. O'Leary, Dept. of Neurology, 
$9991 


University of Utah. J. F. Bosma, Dept. of Pediatrics, 
$20,617. 

Mount Sinai Hospital. H. L. Hodes, Dept. of Pediatrics, 
$21,851. 

Massachusetts Institute of Technology. R. S. Harris, Dept. 
of Biochemistry, $46,228. 

Massachusetts General Hospital. J. 8S. Barr, Orthopedic 
Service, $11,554. 
For programs in the field of professional education 

American Academy of Pediatrics. E. H. Christopherson, 
executive secretary, $10,000. 

Meharry Medical College. E. P. Crump, Dept. of Pediatrics, 
$24,800. 

New York University College of Medicine. H. A. Rusk, 
Dept. of Physical Medicine and Rehabilitation, $25,066. 

University of Buffalo. S. Kimball, School of Medicine, 
$191,466. 

Cornell University. J. C. Hinsey, New York Hospital-Cor- 
nell Medical Center, $80,878. 

Dillard University. A. W. Dent, president, $200,000. 

American Association of Medical Social Workers. M. L. 
Hemmy, executive director, $16,790. 

Marquette University. J. S. Hirschboeck, School of Medi- 
cine, $29,500. 

Tulane University. M. BE. Lapham, School of Medicine, 
$79,731. 

Yale University. V. W. Lippard, School of Medicine, 
$150,000. 

Orthopaedic Hospital, Los Angeles, C. L. Lowman, $3000. 

Georgia Warm Springs Foundation. R. L. Bennett, medical 
director, $16,670. 

University of Wisconsin. H. D. Bouman, Dept. of Physical 
Medicine, $72,000. 

National League for 
$47,690. 

University of Washington. L. B. Patterson, School of Nurs- 
ing, $13,644. 


Nursing. M. C. Henry, director, 


The following research grants recently have been 
received by New York University-Bellevue Medical 
Center: 

Post-Graduate Medical School. C. F. Wilkinson, Jr., Dept. 
of Medicine, $20,000 from the Lillia Babbitt Hyde Founda- 
tion. Sitosterol and its effect on the blood cholesterol and 
atheroxclerosis and a further preliminary study of nitrogen 
metabolism. 

College of Medicine. L. BE. Holt, Jr., Dept. of Pediatrics, 
$5000 from the Gerber Baby Foods Fund. Infant nutrition. 


Eight grants for studies in chemotherapy of leuke- 
mia and allied forms of cancer have been approved 
by the Public Health Service, U.S. Department of 
Health, Education, and Welfare. The grants, totaling 
$704,563, are to be administered by the National Can- 
cer Institute. 


Children's Cancer Research Foundation, Boston. S. Farber. 
Chemotherapy of cancer, $50,000, and chemotherapy of leu- 
kemia and related disorders, $150,000. 

Columbia University. A. Gellhorn, College of Physicians 
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and Surgeons. Clinical and laboratory investigation in cancer 
chemotherapy, $141,255. 


University of Pennsylvania. R. Jones. Chemotherapy of 
leukemia and allied diseases. $85,000. 

Sloan-Kettering Institute for Cancer Research. C. P. Rhoads. 
Expansion of cancer chemotherapy with special reference to 
lymphomas and leukemia, $200,000. 

Stanford University. B. E. Hall. Clinical, cytologic, and 
metabolic effects of 6-mercaptopurine and other chemothera- 
peutic agents in human neoplasia, $17,460. 

University of Utah. T. F. Dougherty. Influence of adreno- 
cortical hormones on leukemogeneSis, $18,036. 

University of Utah. M. M. Wintrobe. Factors and mecha- 
nisms concerned in hemopoiesis, $42,012. 


The University of Illinois College of Medicine has 


been awarded the following research grants: 


Department of Medicine. M. H. Lepper, $4032, from Abbot 
Laboratories. Repository penicillin. 


Department of Biological Chemistry. 8. B. Binkley, $3600, 


from Parke, Davis and Company. Investigation of blood 
dyscrasias. 


Depurtment of Surgery. W. H. Cole and H. P. Jenkins, 
$500, from Davis and Geck. Continued support of a visual 
education grant for cost of motion pictures. 


In the Laboratories 


The Beltone Hearing Aid Company of Chicago has 
announced the formation of the Beltone Institute for 
Hearing Research to sponsor a program of original 
study in hearing problems. Research assignments will 
be developed and financed in conjunction with the 
work of hearing centers and of leading universities. In 
addition to its research projects, the Institute plans 
to sponor the translation and distribution to profes- 
sional men, educational institutions, ani the general 
public of some of the more important studies on hear- 
ing that are not available in English. 


The Fisher Scientific Company has announced that 
work has begun at Fair Lawn Industrial Park, N.J., 
on a new plant for the Fisher Chemical Division. The 
plant, to be completed in the fall of 1954, will be the 
largest in the United States designed exclusively for 
reagent-grade chemicals. In addition to two buildings 
devoted to manufacturing, laboratory analysis, and 
packaging, a third building will house a research 
section for the development of new chemicals and new 
chemical sources. 


A new building in Chattanooga houses office, ware- 
house, and laboratory facilities for the General Dye- 
stuff Corporation and Antara Chemicals, sales divi- 
sions of the General Aniline and Film Corporation. 


The General Electric Company has announced the 
construction of a new laboratory at Schenectady to 
help house its expanding activities in the fields of 
radioactivity and radiation. The facility, a part of the 
General Engineering Laboratory, will occupy a former 
factory building on the perimeter of the main plant. 
Conversion of the building at a cost of $300,000 is 
now under way. 

Some of the activities planned are application of 
radioactive isotopes to the solution of various indus- 
trial problems; development, testing, and application 
of various types of particle accelerators; studies of 
radiation damage; development of radiation shielding 
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techniques ; development of neutron activation analysis 
techniques; and calibration of various radiation in- 
struments. The building will house six separate “hot” 
laboratories equipped for the safe handling of radio- 
active isotopes, and there will be three test cells for 
particle accelerator work. 


The new Pink Bollworm Research Center, located in 
the area formerly oecupied by Fort Brown in Browns- 
ville, Texas, was dedicated on Jan. 24. This research 
center is sponsored by the U.S. Department of Agri- 
culture, several state experiment stations, the Oscar 
Johnston Cotton Foundation, and the cotton industry. 
Fred C. Bishopp, former assistant chief of the Bureau 
of Entomology and Plant Quarantine, is coordinator 
of the Center. 


Shell Chemical Corporation has formed an ammonia 
division with headquarters in San Francisco, headed 
by G. R. Monkhouse, vice president of the company. 


Stauffer Chemical Company has started operations 
at its new $3,500,000 plant in Louisville, Ky. The in- 
stallation, located on a 90-acre tract one mile outside 
the city limits, was built for the production in tank- 
ear quantitities of perchlorethylene, carbon tetra- 
chloride, and hydrogen chloride. Stauffer owns an ad- 
joining 90 acres of land for expansion, which is 
expected to occur within two years. 


Meetings and Elections 


R. L. Wilder, University of Michigan, has been 
named president-elect of the American Mathematical 
Society. L. V. Ahlfors, Harvard University, and A. 
Zygmund, University of Chicago, were elected vice 
presidents. 


Officers of the American Society of Plant Physiolo- 
gists, Western Section, are: chairman, Harlan K. 


Pratt; vice chairman, Samuel G. Wildman; sec.-treas., 
D. J. Wort. 


The Laurentian Hormone Conference of the AAAS 
will hold its 1954 annual meeting at Mont Tremblant 
Lodge, Mont Tremblant, Quebec, during the period 
Sept. 5-10. Interested investigators and specialists in 
the hormone field may apply for attendance by writ- 
ing to the Committee on Arrangements, 222 Maple 
Avenue, Shrewsbury, Mass., for application blanks. 
Since accommodations at the hotel necessarily limit 
the attendance, only those persons submitting applica- 
tions can be considered. The application blanks must 
be received by the Committee no later than May 24. 
The following program has been arranged: 

1. Pituitary Hormones: “Aspects of the biochem- 
istry and physiology of neurohypophysical hormones,” 
H. B. van Dyke, Columbia University, College of 
Physicians and Surgeons; “The fate and metabolism 
of anterior pituitary hormones,” Martin Sonenberg, 
Sloan-Kettering Institute for Cancer Research; “The 
mechanism of stimulation of ACTH secretion,” P. 
Munson and N. F. Briggs, Harvard School of Dental 
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Medicine; “Pharmacological alteration of adrenocor- 
tical function,” R. Hertz, W. W. Tullner, J. A. 
Schricker, F. G. Dhyse, and L. F. Hallman, National 
Cancer Institute, Maryland. 

2. Steroid Chemistry and Biochemistry: “The use 
of microorganisms in the synthesis of steroid hor- 
mones and hormone analogues,” J. Fried, R. W. 
Thoma, D. Perlman, J. E. Herz and A. Borman, The 
Squibb Institute for Medical Research; “Some recent 
advances in the methods of isolation and the physi- 
ology and chemistry of electrocortin,” 8S. A. Simpson 
and J. F. Tait, Courtauld Institute of Biochemistry, 
Medical School, London. 

3. Hormones and Abnormal Growth: “Experimen- 
tal pituitary tumors—their induction mechanism and 
hormonal secretions,” Jacob Furth, Biology Division, 
Oak Ridge National Laboratory, Tenn.; “The endo- 
crinology of neo-plastie growth,” Rulon-W. Rawson, 
Sloan-Kettering Institute for Cancer Research. 

4. Hormones and Aging in Man: “Some observa- 
tions on hormones and phenomena of aging in man 
and woman,” Earl T. Engle, Columbia University, Col- 
lege of Physicians and Surgeons; “Studies of steroid 
metabolism in men and women of various ages,” G. 
Pineus, R. Dorfman, L. P. Romanoff, B. Rubin, and 
E. Bloch, Worcester Foundation for Experimental 
Biology. 

5. The Mechanism of Hormone Action: “On the 
mechanism of action of insulin,” R. Levine and M. S. 
Goldstein, Michael Reese Hospital, Illinois; “Effects 
of ions and hormones on carbohydrate metabolism,” 
B. Hastings, C. T. Teng, and A. E. Renold, Medical 
School, Harvard University. 

6. Hormone-cardiovascular interrelationships: “En- 
docrine factors in experimental atheragenesis and 
blood pressure regulation,” L. Katz, J. Stamler, and 
R. Pick, Michael Reese Hospital, Illinois; “Present 
status of the VEM-VDM (Ferritin) systems in rela- 
tion to circulatory homeostasis,” E. Shorr, A. Mazur, 
and §. Baez, Cornell University Medical College and 
the New York Hospital. 


The New York Academy of Sciences has elected the 
following officers for 1954: pres., Paul Fejos, Wenner- 
Gren Foundation, New York City; pres.-elect, Maurice 
L, Tainter, Sterling-Winthrop Research Institute, 
Rensselaer, N.Y.; corres. sec., Junius B. Bird, Ameri- 
can Museum of Natural History, New York City; ree. 
sec., Ross F’. Nigrelli, New York Zoological Park and 
Aquarium; treas., Donald M. Benjamin, American 
Cyanamid Company, Pearl River, N.Y. Vice presi- 
dents are Elmore H. Northey, American Cyanamid 
Company, New York City, and John Tee-Van, New 
York Zoological Park and Aquarium, New York City. 


The Division of Physical and Inorganic Chemistry 
of the American Chemical Society will present a 
“Symposium on solutions of electrolytes” at Yale 
University, June 16-18. Topics for discussion will 
inelude: recent theoretical developments, thermody- 
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namic properties of solutions of electrolytes, irrevers- 
ible processes in solutions of electrolytes, polyelec- 
trolytes, and biochemical electrolytes. A limited num- 
ber of housing facilities will be provided on the 
eampus of Yale University. The New Haven Section of 
the American Chemical Seciety and the Chemistry 
Department of Yale University will be hosts to the 
group. 


The Torrey Botanical Club has elected the following 
officers for 1954: pres., Murray F. Buell; 1st v. pres., 
Lela V. Barton; 2nd v. pres., Clyde Chandler; corres. 
see. Eleanor Witkis; rec. sec., Donald P. Rogers; 
treas., Elva Lawton. 


Miscellaneous 
An Atlas of the Skeletal Development of the Rat, 


embodying 14 years of collaborative research between 
the Institute of Experimental Biology and the Divi- 
sion of Dental Medicine at the University of Califor- 
nia, has been published by the American Institute of 
Dental Medicine of Berkeley. Authors of the two- 
volume work are Hermann Becks, professor of dental 
medicine in the College of Dentistry, San Francisco, 
and Herbert M. Evans, director emeritus of the Insti- 
tute of Experimental Biology, Berkeley. 

The work establishes precise standards for the 
growth of the skeleton of rats. The standards are for 
the Long-Evans strain, developed on the Berkeley 
campus and widely used in this country for experi- 
ments in growth. The Atlas consists of 145 pages of 
photographs and x-ray pictures showing in micro- 
scopic detail the changes that occur in bone tissue at 
different stages of development, from 1 to 1316 days 
of age, of both normal rats and those which have had 
their pituitary glands removed. 


The opening of a new library of science films at the 
California Academy of Sciences, San Francisco, has 
been announced. The library already has approxi- 
mately 100 16-mm reels Available for circulation at a 
low rental fee. Subject matter ranges from the plant 
and animal life of land and sea to astronomy and the 
other physical sciences. Schools or organized groups 
may obtain free film catalogues. 

The Academy has also announced plans for the 
establishment of a permanent museum of photog- 
raphy. Photographic equipment dating from the 
daguerreotype to the present will be displayed. Funds 
and sponsorship are being provided as a public serv- 
ice by the San Francisco Examiner. 


A compilation of titles and information pertaining 
to visual aids of value to instruction in general, medi- 
eal, and veterinary parasitology has recently been 
prepared by the Committee on Visual Instruction of 
the American Society of Parasitologists. More than 
200 titles of motion pictures, film strips, and siide sets 
are listed. Copies of “Visual Aids to Instruction in 
Parasitology” may be obtained from Dr. M. 8. Fergu- 
son, Communicable Disease Center, 50 Seventh St., 
Atlanta, Ga. 
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Technical Papers 


The Effects of Indole-3-acetic Acid 
on the Plant Disease-Inhibiting 
Properties of Antibiotics’ 


R. N. Goodman and D. D. Hemphill 


Department of Horticulture, 
University of Missouri, Columbia 


It has been reported recently that streptomycin 
(1-8) and combinations of streptomycin and Ter- 
ramycin (3-5) effectively control fireblight (causal 
agent, Erwinia amylovora), a heretofore uncontroll- 
able bacterial disease of apples and pears. Disease 
control was excellent under both orchard and green- 
house conditions. 

In greenhouse experiments a single spray combin- 
ing streptomycin and Terramycin each at 250 ppm 
was applied to the foliage of one-year-old potted 
apple trees (var. Jonathan). The inoculum was ad- 
ministered subepidermally to these plants 24 hr after 
the antibiotic sprays were applied. Under these con- 
ditions, control of the disease varied from 90 to 100 
percent, indicating that the antibiotics were systemic 
in their action (3, 4). 

Efforts were made to repeat this work with apple 
trees of the same age and variety that had been kept 
in cold storage (32° F) from Nov., 1952 through Sept., 
1953. These trees failed to respond to the antibiotic 
treatment previously described. Control of disease in 
these experiments varied from 10 to 50 percent (9). 

There were several observable differences in the 
trees that were kept in an extended period of dor- 
mancy: (1) a major portion of the lateral buds on 
the single main stem had broken in storage; (2) all 
lateral buds that had broken commenced growing upon 
exposure to favorable conditions in the greenhouse; 
(3) the activity of the numerous growing points ap- 
peared to reduce the vigor of the individual shoots; 
(4) there was a distinct loss of apical dominance dis- 
played by the individual tree; (5) the characteristic 
foliar chlorosis caused by streptomycin (4, 5) was 
not observed, although the spray formulation and 
streptomycin concentration remained the same. 

The performance of these trees indicated that the 
substance(s) responsible for the apical dominance 
phenomenon had been destroyed or changed during 
the prolonged storage period. Apical dominance has 
been demonstrated to be an auxin-regulated growth 
response (10). Recently natural disease resistance has 
been demonstrated to be increased by plant growth 
regulators (2). Moreover, small quantities of anti- 
bioties have been shown to have a synergistic effect on 
plant response to auxin (11). These experimental re- 
sults and the aforementioned differences observed on 
the apple trees held under conditions of prolonged 


1 Journal Series Paper No. 1406 approved by the director 
of the Missouri Agricultural Experiment Station. 
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dormancy suggested that indole-3-acetic acid might 
possibly increase the effectiveness of antibiotics in the 
control of Erwinia amylovora. 

The antibiotic spray formulation was a combination 
of streptomycin and Terramycin, each at 250 ppm 
and 1 percent each of methyl cellosolve and Carbowax 
4000. The latter two materials were used to facilitate 
penetration of the plant tissue by the antibiotic (4). 
The spray was applied 24 hr prior to inoculation. 

An aqueous suspension of a 48-hr culture of 
Erwinia amylovora was injected subepidermally at a 
point midway between the apex and the first node of 
a vigorously growing shoot. Eight trees, two shoots 
per tree, were used in each treatment as follows: (1) 
control—methyl cellosolve, Carbowax 4000, and 100 
ppm indole-3-acetie acid; (2) antibiotics plus methyl 
cellosolve and Carbowax 4000; (3) antibiotics, methyl 
cellosolve, Carbowax 4000, and 100 ppm indole-3-acetic 
acid. The data are shown graphically in Fig. 1. This 


Control -- Penetrants & 


Indole-3- Acetic Acid 


8 


PLANTS SUSCEPTIBLE (PERCENT) 


$ $ 8 


_ 2 3 4 5 6 7 8 9 
DAYS AFTER INOCULATION 


Fig. 1. Increased effectiveness of antibiotics by in- 
dole-3-acetic acid. 


experiment was repeated five times with similar re- 
sults, 

The trees that were subjected to the prolonged dor- 
mancy (Nov., 1952 to Sept., 1953) did not respond as 
favorably to antibiotic treatment as those kept in cold 
storage for a shorter time (Nov., 1952 to Jan., 1953). 
The addition of 100 ppm of indole-3-acetic acid to 
the antibiotic formulation increased the protection 
from 25 to 87 percent. 

The data suggest that indole-3-acetic acid plays a 
role in the disease-inhibiting action of antibiotics and 
possibly the disease inhibiting mechanism of the plant. 

Experiments are in progress to determine if the 
various groups of synthetic growth regulators have 
the same effect as the native substance (heteroauxin). 
Precursors of indole-3-acetic acid are also being evalu- 
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ated. This synergistic effect of plant growth regulators 
on antibiotic inhibition of disease may have an impor- 
tant practical application in the economic use of anti- 
biotics in plant disease control. 
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Effect of Piromen on Survival Following 
Severe Thermal Injury in Rats? 


M. D. McCarthy and Virginia Blackburn 


Harrison Department of Surgical Research, 
Schools of Medicine, University of Pennsylvania, 
Philadelphia and Department of Zoology, 
Pomona College, Claremont, California 


A series of experiments conducted by McCarthy et 
al. (1-4) leads us to conclude that rather large vol- 
umes of various parenteral solutions were necessary 
to promote survival of rats following severe thermal 
injuries of 32 percent or more of the total body sur- 
face. Hence, we were very much interested in the ex- 
periments reported by Greene, Stuart, and Joralemon 
(5) in which they showed that significantly increased 
survival rates over control survival rates of thermally 
injured rats were obtained following treatment with 
the drug Piromen.? We were most anxious to learn 
whether rats receiving severe thermal injuries of 50 + 2 
percent of the body surface would survive if treated 
by single intraperitoneal injections of Piromen post- 
burn. Recent work (3) with this extent of injury 
demonstrated that survival of more than 60 percent 
of rats burned in this way necessitated continuous 
intravenous infusions, begun immediately postburn, 
and continued for 10 hr, during which time a total 
of 18 percent of the body weight of sodium lactate, 
sodium chloride, whole blood, and plasma was infused. 
Consequently, we treated a number of rats receiving 
50+2 percent burns with single, postburn intraperi- 
toneal injections of 1 ug of Piromen per rat. All these 
animals died. During a discussion of this experiment 
with Greene and Stuart, one of us was advised that 
our dosage was excessive. Hence, we treated a second 
group of rats receiving 50 +2 percent burns with 0.1 
ug of Piromen per rat. These animals also died. We 
have subsequently reduced the percentage area burned 

1 Supported in part by the Medical Research and Develop- 
ment Board, Office of the Surgeon General, Department of 


the Army, Contract DA-49-007-MD-88. 
2A bacterial polysaccharide complex. 
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and varied the dosage of Piromen to conform to that 
which Stuart (6) considered optimum, that is, 0.65 
ug/kg. We have been unable to confirm the findings 
of Greene et al. (5). 

Material and Methods. Unshaved male Wistar rats 
under ether anesthesia were subjected to back burns 
in water at 90° C for 35 see according to the pro- 
cedure reported by McCarthy (7). In those experi- 
mental groups that included simultaneous controls, 
the animals were segregated for test or control treat- 
ment by lot prior to burning. Therapy in all cases 
was administered intraperitoneally immediately fol- 
lowing burning according to the method reported by 
Greene et al. (5). The Piromen,’ lot number N-P-68, 
was diluted with pyrogen-free distilled water just 
prior to use. A new stock bottle of Piromen was used 
for each experiment. All syringes and needles were 
autoclaved and rinsed thoroughly with pyrogen-free 
distilled water. The control treatment consisted of in- 
traperitoneal injections of 0.9 percent NaCl solution 
given in volumes equivalent to those which the Piro- 
men-treated animals received. Following the burning 
and treatment, all animals were returned to individual 
wire-mesh cages where they had free access to water 
and Purina Laboratory Chow. The animals were 
checked every 3 hr for the first 12 hr following the 
burn and twice daily for the remainder of a 10-day- 
postburn interval, at which time any living animals 
were sacrificed. Each animal listed in these experi- 
ments was skinned upon its death or sacrifice and a 
planimeter measurement made of the burned area. 
Any animals found to have injured areas outside of 
the range designated for a particular group were not 
included in such a group but were discarded. The 
weight variations of the animals in the various experi- 
mental groups in no case exceeded 20 g. In experi- 
ments A and B, all rats received 50 +2 percent burns. 
In A, each animal received 1 ug of Piromen (P), and 
in B, each animal received 0.1 ug of P. In experiment 
C, each animal received a 27 + 2 percent burn and 1 ng 
of P. In experiment D, all rats received a 36+ 2 per- 


eent burn; half of these animals each received 1.0 ug . 


of P and the other half received no therapy. In experi- 
ment KE, all rats received a 32+2 percent burn; half 
of these received 0.1 ug of P, a fourth of them each 
received a volume of 0.9 percent NaCl solution equiva- 
lent to that which the Piromen-treated group received, 
and a fourth of them received no treatment. All Piro- 
men-treated animals in experiments A to E inclusive 
received their respective P concentrations in 0.1 ce of 
diluent. In the experiments F, G, and H, 10 rats in 
each, selected by lot, received P and 10 rats in each 
received placebo therapy. The dosage of P was cal- 
culated individually so that each rat received 0.65 
ug/kg; the placebo therapy of 0.9 percent NaCl solu- 
tion was given in volumes calculated individually so 
that each rat received a volume equivalent to that 
which an animal of similar weight would have re- 
ceived of the P solution. 


*The Piromen was made available to us through the cour- 
tesy of Dr. William F. Windle of the Travenol Laboratories, 
Inc., Morton Grove, Ill. 
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TABLE 1. 


Survival rates of thermally injured rats receiving single injections of Piromen or placebo 


immediately postburn. 


tig a t range Percent Therapy ~— Percent survival hours Days 
rats ing burn (ug) 3 5 8 12 24 10 
‘ Part I. Varied dosages of Piromen 

A 12 202-210 50+2 P 1 100 0 0 0 0 0 
B 10 200-210 50+2 P 0.1 20 0 0 0 0 0 
Cc 5 220-240 37+2 4 1 100 40 0 0 0 0 
D 5 190-210 36+2 P 0.1 100 20 0 0 0 0 
5 200-210 36+2 None == 100 60 0 0 0 0 

E 10 190-210 32+2 P 0.1 100 90 70 10 10 10 
5 197-210 32+2 None 100 100 80 20 0 0 

5 190-210 32+2 Pl > 100 100 40 0 0 0 

Part II. Piromen dosage calculated individually on basis of 0.65 yg/kg body weight 

F 10 190-210 32+2 P 0.65 pg/kg 100 90 50 20 10 10 
10 190-210 32+2 Pl > 100 90 50 30 0 0 

G 10 215-235 32+2 P 0.65 pg/kg 100 100 50 0 0 0 
10 215-235 32+2 Pl > 100 100 50 10 10 10 

H 10 250-270 32+2 bd 0.65 pg/kg 100 100 70 20 0 0 
10 250-270 32+2 Pl = 100 100 40 30 10 10 


Results and Discussion. The results of these experi- 
ments are summarized in Table 1. The survival times 
of the animals in the several groups increased as the 
percentage of the area burned was reduced from 50 +2 
percent to 32+2 percent. No significant difference 
in survival percentage of the Piromen-treated rats 
was observed among the several experimental groups 
within the dosage ranges given. Since the majority of 
the animals listed in Table 1, Part I, received burns 
greater in surface area than those reported by Greene 
et al. (5), it is possible that the dosages of Piromen 
administered were not sufficient to permit recovery 
from the injury. However, we are at a loss to explain 
why those animals in Part II of Table 1, which re- 
ceived burns similar to those reported by the above 
authors and which received optimum therapy caleu- 
lated individually for each animal, did not respond to 
the Piromen therapy as they have reported. We have 
had no experience regarding the ability of the drug 
to protect when given prior to burning, although Mef- 
ferd, Henkel, and Loefer (8) have reported that 
Piromen affords protection from x-irradiation when 
given prior to the radiation. Millican (9) has used 
Piromen in the treatment of mice following thermal 
injury and has found it to be ineffective in promoting 
survival. We have given normal rats the drug within 
the dosage range given to the thermally injured rats 
and have found no ill effects. We have also adminis- 
tered the drug intravenously to burned animals and 
have found it to be of no benefit. 

Summary. Single intraperitoneal injections of Piro- 
men given to rats immediately.following severe ther- 
mal injury were found to be ineffective in promoting 
survival under the conditions of the experiments re- 
ported above. 


March 12, 1954 


References 


1. McCartny, M. D., and PARKINS, W. M. Am. J. Physiol. 
150,428 (1947). 

2. McCartuy, M. D., and Dranermm, J. W. Proc. Soc. Eaptl. 

Biol. Med. 79, 346 (1952). 

McCartuy, M. D. Ann. Surg. 136, 546 (1952). 

McCarTnay, M. D., and New ttn, N. J. Lab. Clin. Med. 41, 

416 (1953). 

Greene, L. C., Stuart, E. G., and Jornatemon, J. Proc. 

Soc. Erptl. Biol. Med. 82, 39 (1953). 

Stvuarq, E. G. Personal communication, December 1952. 

McCarray, M. D. J. Lab. Clin. Med. 30, 1027 (1945). 

MEFFeRD, R. B., HENKEL, D. T., and Logerer, J. B. 

Proce. Soc. Eapti, Biol. Med. 83, 54 (1953). 

MILLICAN, R. C. Personal communication, May 1953. 


PAD we 


Received January 18, 1954. 


Prevention of Alloxan Diabetes by 
2-Tetrahydroxy Butyl 5-Methyl 
4-Carbethoxy Furan and Its Sodium Salt 


M. C. Nath and V. K. Sahu? 


The University Department of Biochemistry, 
Nagpur, India 


Large doses of cysteine and glutathione injected 
prior to alloxan, but not after alloxan, have been 
found by Lazarow (1) to protect animals from dia- 
betes. Patterson, Lazarow, and Levey (2) explained 
this mechanism by showing that alloxan reacts with 
cysteine to form dialuric acid and with glutathione to 
give rise to dialuric acid and an additional compound 
showing a maximum at 305 mu, which, it is stated, 
is formed by a reaction involving alloxan and the 

1 The authors record their grateful thanks to the Ministry 
of Education, Government of India, for the award of one of 


the Ministry’s Senior Research Scholarships to one of them 
(V.K.S8.). 
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sulfhydryl group of glutathione. Bruckman and Wer- 
theimer (3), on the other hand, have observed that 
substitution of alloxan in both imino groups or in the 
C, position obviates its diabetogenic effect. Although 
glucose as well as acetoacetate have been found to 
cause immediate rise in blood sugar on injection, the 
condensation product of the two, namely 2-tetrahy- 
droxy butyl, 5-methyl, 4-carbethoxy furan (4, 5) is 
without any such effect (6). Acetoacetate has been 
shown to reduce glucose tolerance in rabbits on gram 
diet (Cicer arietinum) (7) and to cause a marked in- 
crease in the susceptibility to alloxan diabetes (8). 
Studies on the effect of this condensation product on 
alloxan diabetes were undertaken to see if this sub- 
stance could have any effect on alloxan diabetes. 

This substance was prepared according to the 
method of West (9), slightly modified in our labora- 
tory (10). The intraperitoneal injection of the con- 
densation product was given in fine suspension with 
distilled water to male albino rats weighing between 
110 and 160 g, about 45 min before the injection of 
the diabetogenic dose of alloxan (20 mg/100 g body 
weight, injected intraperitoneally in a 5-percent solu- 
tion). In all the 24 rats studied, the condensation 
product in the molecular proportion of about 15:1 
with alloxan was found to prevent completely the de- 
velopment of alloxan diabetes, and when such propor- 
tion was reduced to 10:1, complete prevention was 
observed in about 50 percent of the animals taken. 
No prevention could, however, be observed when this 
substance was injected after alloxan was administered 
in 6 rats. 

In the subsequent experiments, where the ethyl 
ester of the condensation product was transformed 
into the more soluble Na salt (I) by treatment with 
‘ alkali (2 N NaOH) it has been observed that a much 
lower amount of this product (i.e., the Na salt) in the 
proportion of 1.5:1 with alloxan could bring about 
complete prevention of alloxan diabetes. No glyco- 
suria or hyperglycemia could be noticed in any of the 
8 rats studied, even up to a period of 10 days, and the 
amount of blood GSH was also found to be retained 
to the normal level (i.e., in the neighborhood of 34 
mg/100 ml blood), and all the animals seemed to be 
perfectly normal. 


HC——C COONa 


C CH3 
HO—C—H 
H—C—OH 
H H 
(T) 


The condensation product has recently been shown 
in this laboratory (11) to undergo oxidation by alka- 
line H,O, to form some bisulfite binding substance 
which gives a semicarbazone melting at 248° C, and 
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it seems likely that the protective effect of the con- 
densation product might be either through the forma- 
tion of a complex between it or one of its breakdown 
products and alloxan, or through the substitution of 
alloxan in both imino groftfps as suggested by Bruck- 
man and Wertheimer (3). 
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The Li’ (n,t) Reaction 


R. L. Macklin and H. E. Banta 


Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 


The well-known Li®(n,t)a reaction has been utilized 
for neutron detection, Li® detection, and tritium pro- 
duction. The extent of undetected Li’(n,t) contribu- 
tions in some of these applications has been ques- 
tioned (1). With the development of equipment for 
tritium recovery and counting at sufficiently low activ- 
ity levels (2), it became possible, in highly enriched 
Li’, to detect the (n,t) reaction. 

Pile Irradiation Procedure. The high thermal cross 
section (ca. 900 barns) and 1/v dependence of the 
Li®(n,t)a reaction required extensive shielding and the 
purest possible Li’. Boron and uranium were chosen 
as the primary shields because of their 1/v absorption 
and because of the additional fission neutrons produced 
in the uranium. A small cadmium shield was added as 
an extra precaution. A uranium sleeve location was 
available in the Oak Ridge National Laboratory graph- 
ite pile? where the proportions of fission and moder- 
ated neutrons were nearly equal. The purest Li’ avail- 
able contained 55 ppm Li®. For a pure fission spectrum, 
the Li*®(n,t) reaction for this material was computed 
to yield tritium equivalent to about 0.4 mb Li’ (n,t) 
cross section, the latter computed for the flux above 
2.8 Mev. To reduce the slow neutron Li®(n,t) con- 
tribution to the same value in the location available 
required an average attenuation of 10°. The boron 
powder shield (Fig. 1) was increased to about 10” 


1 Courtesy of the ORNL Solid State Division. 
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attenuation along the axis of the uranium sleeve as 
most of the slow neutrons were expected to stream in 
from the ends. 


4 WRAPS Co FOIL, 5 MILS THICK, WRAPPED 
ON CAPSULE AND ENDS FOLDED 


28 Ai TUBE, 
1D x t% IN. LONG, CRIMPED 


NATURAL LiF ON 6-MIL 
2S Al FOIL 


BORON POWDER 
25 Al BOX, OD, 4 IN, LONG, WALL 


Fig. 1. Experimental arrangement for pile exposure. 


Two pills of fused Li’F (0.2 g each) were irradiated 
for 10 hr, with a small sample of natural LiF between 
them, along the axis of the uranium sleeve. The axial 
attenuation at one end of the assembly was slightly 
too low and in consequence one of the samples was not 
usable. The central natural LiF sample indicated a 
Li®(n,t) contribution equivalent to 4.2 mb. This is 
probably several times the effective value at the well- 
shielded sample, but, in any case, negligible. 

Polonium-Beryllium Irradiation Procedure. The 
high energy of polonium-beryllium neutrons (maxi- 
mum near 4.5 Mev) made Li®(n,t) interference less 
important than in the pile irradiation and, therefore, 
allowed the use of 9988 percent Li’ which was avail- 
able in larger quantities.2 The capacity of the tritium 
extraction apparatus (about 0.5 g per run) limited 
the exposed sample to 2 g Li’F; 2 g of natural LiF 
were exposed at the same time as a Li®(n,t) monitor. 
The powdered samples were wrapped in aluminum foil 
and strapped to a thin-walled aluminum tube without 
shielding. The neutron source was slipped inside the 
tube and the assembly hoisted up in an attic about 
5 m from possible neutron moderating walls or beams 
for 9 days. 

Tritium Yield and Cross Sections. The tritium was 
recovered by fusing the samples repeatedly in a 
l-percent hydrogen-argon atmosphere. The activity 
was detected by introducing the gas into a propor- 
tional counter and adding 10 percent methane-argon 
as the counting gas. This apparatus had been pre- 
viously calibrated (2), giving 1 ¢/s for 6.70 x 108 tri- 
tons. The pile sample gave 377 ¢/s, and portions of 
the Po-Be irradiated sample gave 1.5 ¢/s. Accidental 
contamination on unexosed samples ran about 0.5 ¢/s, 
so the second result has a rather large uncertainty. 

The pile flux above 2.8 Mev, the calculated threshold 
for Li’(n,t)a+n, has been computed as 2.0x10?° 
n/em* see (3), with an uncertainty of perhaps 25 per- 
cent. This flux decreases exponentially with energy 


2 Courtesy of J. Schenck, ORNL Physics Division. 
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(4), so the computed cross section, 72+18 mb® is es- 
sentially that near 3 Mev. The average neutron loss in 
the boron shield is about 7 percent at this energy. 

The total Po-Be flux computed from the manufac- 
turer’s measurements was 2.7x10° n/em? see. The 
computed cross section is 30+20 mb. 


A more complete investigation of the Li’(n,t) cross 
section should be possible through the use of mono- 
energetic neutrons from charged particle reactions, 
and much larger samples of Li’ isotope. The poor re- 
covery of tritium from large samples might be cir- 
eumvented by fusion as a thin layer or by stirring. 
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Tritium produced by the reactions Li*(y,t)a and F"(n,t) 
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Intracellular Distribution of Acid 
and Alkaline Ribonuclease in 
Normal Rat Liver’ 


Gaston de Lamirande,? Claude Allard, 
Hernani C. da Costa, and Antonio Cantero 


Montreal Cancer Institute, Research Laboratories, 
Notre-Dame Hospital, Montreal, Canada 


While investigating the intracellular distribution of 
ribonuclease (RNase), the presence of RNase activity 
at both acid and alkaline pH was observed. Extensive 
survey of the literature* revealed that alkaline RNase 
was never reported present in rat liver. 

RNase activity was determined by the spectrophoto- 
metric method of Schneider and Hogeboom (1). The 
succinate buffer was replaced by ABC (acetate-borate- 
cacodylate) (2) and PBC (phosphate-borate-cacody- 
late) buffers, as these buffers could be employed over 
a broad range of pH and did not seem to affect the 
RNase activity. 

The pH-activity curves (Fig. 1), determined with 
constant concentrations of ions in ABC and PBC buf- 
fers, reveal two peaks of activity, one at 5.8 and an- 
other at 8.2. The peak at pH 8.2 is beyond the optimal 
pH and the isoelectric point of crystalline RNase, 
which are pH 7.7 and 7.8 respectively (3). A propor- 
tional relation of enzymatic activity to the amount of 
tissue used as well as to the length of incubation was 
found at both pH 5.8 and 8.2. Optimal concentration 
of substrate was also determined. For 0.1 ml of 10- 

2 This investigation is being supported by grants from the 
National Cancer Institute of Canada and the Damon Runyon 
Memorial Fund for Cancer Research, Inc. 

2 Fellow of the Damon Runyon Memorial Fund for Cancer 
Research, Inc. 

* At the time this paper was sent for publication we were 
not aware of Roth's results on RNase activity of rat liver at 
different pH values (Biol. Bull., Oct. 1953, p. 359). These 


results appear to confirm the presence of two peaks of RNase 
activity. 
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percent tissue homogenate (1 g of fresh tissue per 
10 ml of suspension) alkaline RNase requires 14 mg 
of commercial RNA sodium salt,* whereas acid RNase 
requires only 3 mg. Therefore, alkaline RNase needs, 
for optimal activity, 4.6 times more substrate than the 
acid enzyme. These results suggest the presence of two 
forms of RNase, that is, an acid and an alkaline, or of 
two distinct RNase enzymes. This may be supported 
by the report of Martin and Porter that a purified 
RNase electrophoretically homogeneous showed two 
distinct peaks on chromatographic fractionation, thus 
indicating two distinct forms of the enzyme (4). 
Acid and alkaline RNase, moreover, differ in their 
behavior toward magnesium sulfate and heparin. Mag- 
nesium sulfate, at a final concentration of 0.003 M 
(Fig. 2), activates acid RNase by 25 percent, whereas 
the alkaline RNase, at the same final molarity of mag- 
nesium sulfate, is decreased by 14 percent. At lower 
final concentration, magnesium sulfate does not seem 
to affect the alkaline RNase. Heparin,® at a final con- 
centration of 0.25 mg/ml in the incubation mixture 
(Fig. 2), decreases the level of acid RNase activity 
by 60 percent and alkaline RNase only by 16 percent. 
The same levels of activity were obtained with higher 
concentration of heparin. Previous report has shown 
that heparin does not affect crystalline RNase in the 
same manner at acid and at neutral pH (5). 
Preliminary results’on the intracellular distribution 
of acid and alkaline RNase are summarized in Table 1. 
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Fic. 1. pH-Activity curve of rat liver homogenate 
RNase. Optical density corresponds to the acid soluble 
material liberated from RNA during 20 minutes of incu- 
bation at 37° C. @ ABC buffer, O PBC buffer. 


* Sodium Nucleate (from yeast), Schwarz Laboratories Inc., 
New York City. 
5 Depo-Heparin Sodium, Upjohn Co., Kalamazoo, Mich. 


352 


125 
> !00 
S80 
60 \ 
ry \ © ACID 
\ @ ALKALINE 
40 
X10°M M@SO« 
2s 125 250 375 $00 


x 107" Mew HEPARIN 


Fic. 2. Effect of magnesium sulfate and heparin upon 
acid and alkaline RNase activity. Homogenate value is 
taken as 100% activity. 


The values, given in arbitrary units (optical density 
reported for 1 g of tissue or tissue equivalent) per 
gram wet weight and as percentage of the whole 
homogenate activity, are the mean of four different 
assays. For each assay, homogenates were prepared 
from pool of two normal perfused rat livers. Cell 
particulates, that is, nuclear, mitochondrial, micro- 
somal, and supernatant fractions, were isolated from 
these homogenates by the usual method in 0.25 M 
sucrose (6). 

Both enzymes are similarly distributed and the mito- 
chondrial fraction contains the highest activity. The 
low percentage of activity in the nuclear fraction is 
questionable since it has been shown in previous work 
TABLE 1. Intracellular distribution of acid and alkaline 

ribonuclease activities in normal rat liver.* 


Acid Alkaline 

Activity/ Per- Activity/ Per- 

gof cent- gof cent- 

tissue age tissue age 

Homogenate 410.0 100.0 786.5 100.0 
+ 62.0 + 92.0 

Nuclei 46.8 11.3 106.5 13.8 

+ 20.0 +39 + 25.0 + 43 

Mitochondria 222.2 54.2 368.2 46.8 

+ 40.0 + 3.6 + 46.0 + 17 

Microsomes 63.1 15.5 146.2 18.6 

+ 13.0 + 34 + 33.0 + 4.1 

Supernatant 53.5 13.1 131.2 16.7 

+ 14.0 + 3.4 + 22.0 + 25 

Recovery 385.6 94.0 752.1 96.0 

+ 55.0 +24 + 58.0 + 3.9 


* The values given are the mean of four different experi- 
ments with the standard deviation. 
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that about 11 percent of the total number of mito- 
chondria is present in the nuclear fractions (7). The 
microsomal and supernatant fractions contain about 
equal amounts of activity. The intracellular distribu- 
tion of acid and alkaline RNase activity of normal 
rat liver is similar to the distribution of acid RNase 
reported in normal mouse liver (1). The mitochondrial 
fraction activity, however, is lower in rat liver than 
in mouse liver. 

It is of interest to mention that the alkaline RNase 
activity of the whole homogenate, when expressed in 
arbitrary units, is about twice that of the acid RNase 
activity. When the alkaline RNase activity is ex- 
pressed per mg of substrate instead of per weight, it 
will be 2.5 times less than the acid activity. These re- 
sults would suggest that acid and alkaline enzymes 
catalyze the hydrolysis of specific links in the RNA 
molecule. The possibilities are that the final substrate 
concentration for each of the acid and alkaline RNase 
would be an indirect measure of the concentration of 
chemical bonds specifically affected by each enzyme. 
Further work is being carried out in this laboratory 
to investigate the possible role of these enzymes as 
well as their intracellular distribution in normal and 
neoplastic tissues. 
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Leukocyte Counts in the Blood from the 
Tail and the Heart of the Mouse* 


Horace Goldie, Arnold M. Jones, 
Herbert Ryan, and Melvin Simpson 


Laboratory for Experimental Oncology, 
Meharry Medical College, Nashville, Tennessee 


Law and Heston (1) found a marked difference in 
the total white count of heart and peripheral blood in 
albino mice. Similar findings were reported by other 
authors in the rat (2-4) and the guinea pig (5), but 
not in the dog (6). In order to find whether the con- 
centration of leukocytes in the blood shows the same 


decreasing trend in various areas of the vascular sys-’ 


tem from the extreme periphery (tail tip) to the heart, 
we made counts in the same mouse from the tail tip, 
tail root, femoral vein, right heart, and left heart. The 
results from 15 C-57 mice were pooled and the average 


1 This investigation was supported by a grant, C-2080, from 
the National Institutes of Health, U.S. Public Health Service, 
and partly by a grant from the Division of Biology and Medi- 
cine, Atomic Energy Commission. 
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TABLE 1. Blood leukocyte counts from peripheral and 
central areas of the vascular system in C57-6 mice (av. 
and variation extremes in 10 mice). 


Tail Tail Femoral Right Left 
tip root vein heart heart 
13,800 6170 4580 5720 2900 


(8000- (5750- (2000- (1500- (1250- 
25,750) 15,250) 8000) 8500) 5500) 


values as well-as variation extremes are recorded in 
Table 1. 

It appears from Table 1 that total leukocyte counts 
from the same vascular area showed considerable vari- 
ations in different mice, but in no instance was the 
leukocyte count from the heart higher than the leuko- 
cyte count from any peripheral area of the same 
mouse. Thus, the leukocyte concentration in the blood 
decreased in the same mouse progressively during the 
passage from the capillaries to the left heart. This 
decrease could be estimated for each mouse by caleu- 
lating the ratio T/H = count from the tail tip/ecount 
from the left heart. The average of this ratio and the 
extreme values for 10 CF W mice are recorded in Table 
2. Moreover, this table indicates average T/H ratio 
and extremes for 4 series each of 10 mice treated by 
exposure to high temperature, by subcutaneous injec- 
tion of anticoagulant (heparin, moranyl), and ether 
narcosis. 

It appears from Table 1 that leukocyte concentra- 
tion in the arterial blood of the mouse withdrawn from 
the left heart is lower than in any specimen from the 
venous system; that it increases to a maximum after 
passage through capillaries of the tail tip, but im- 
mediately after this passage (in the tail root) it de- 
creases, and remains approximately on the same level 
until the blood reaches the right heart. Moreover, a 
new drop in the leukocyte concentration oceurs after 


TABLE 2. Leukocyte counts in CFW mice untreated 
and treated with anticoagulants, heat, or ether (av. and 
variation extremes in 10 mice). 


Tail Left Ratio 
tip heart T/H 


Untreated 22,900 4230 5.7 
(18,750- (2250- (4.3-6.5) 
33,750) 6250) 


Total body heating, 11,360 5250 2.1 
12 min at 94° (3250- (2000- (1.4-2.8) 
22,750) 10,500) 


Deep ether narcosis 13,790 6500 2.0 
‘8500— (3250- (1.1-4.0) 


20,500) 11,500) 


Heparin subcutaneously 14,750 7900 1.93 
100 units (1 mg) (8000— (5000- -(1.15-2.3) 
22,500) 10,750) 


Moranyl (Fourneau 309= 31,500 20,715 1.7 
Bayer 205) subcutane- (24,500- (12,000— (1.1-2.8) 
ously (5 mg) 48,250) 41,250) 


| 


the blood passage through the lungs into the left heart. 
The usefulness and reliability of hematological work 
with blood specimens from the mouse tail is not af- 
fected by these data, as the ratio between leukocyte 
counts from the tail and the heart (T/H) was shown 
to be constant in all mice of the same (C57-6) strain 
(Table 1) and of another strain (CFW) (Table 2, 
line 1). Thus, reliable data on leukocyte concentration 
in the blood of the mouse can be obtained by taking 
blood from the same area of the tail or from the same 
section of the heart in all animals. 

Table 2 shows that “equalization” of leucocyte 
counts was achieved as a decrease of tail counts with- 
out consistent and significant changes in the heart 
blood, thus indicating that the difference in counts was 
due to leukocyte concentration in the tail capillaries. 
It should be specified that equalization of counts by 
moranyl and heparin was observed only when their 
anticoagulant effect was well marked, thus indicating 
a relationship between these two effects. The blood of 
heated mice also showed considerable increase of clot- 
ting time in the specimens used for leucocyte counts. 
It follows that the “equalizing” effect of anticoagu- 
lants and perhaps also of total body heating on 
leukocyte counts cannot be attributed to reduction of 
resistance in peripheral vessels, (2, 3) and therefore 
the difference in tail and heart counts cannot be ex- 
plained only by vascular phenomena as was suggested 
in experiments on rats (2-4). It may be presumed that 
some specific characteristics of fluid exchange between 
the vessels and the tissues in the tail of the mouse and 


the rat, but not of the dog (6), should be considered. 
The problem merits a special study on broader lines. 
Summary. Leucocyte counts in blood specimens taken 
from various areas of the vascular system of the same 
mouse have shown that the leukocyte concentration 
decreased progressively during passage of the blood 
from tail capillaries through the femoral vein and 
right heart, to the left heart; red blood cell counts and 
leukocytic formula were found the same in all speci- 
mens. The ratio T/H (leukocyte number per centi- 
meter in the tail and the left heart) was relatively con- 
stant (av., 5.7; variation extremes 4.3 and 6.5) for 
CFW and C57-6 mice. This ratio was decreased and 
thus the counts were equalized by the treatment of 
mice with total body heating, ether, or anticoagulants, 
For practical purposes, the relative constancy of the 
T/H ratio in all mice examined showed that reliable 
data on leukocyte concentration in the blood of the 
mouse can be obtained by taking blood from the same 
area of the tail or from the same section of the heart 
in all mice. 
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Communications 


The White Pine Copper Deposit, 
Ontonagon County, Michigan 


Copper, typically as the mineral chaleocite, occurs 
over many square miles near White Pine, Ontonagon 
County, Mich., in the lower part of the Nonesuch shale. 
This copper deposit and the famous deposits of 
native copper in the Portage Lake lava series on the 
south shore of Lake Superior are distinctly separated, 
geographically by a distance of 45 to 70 mi and strati- 
graphically by the thickness of the Copper Harbor 
conglomerate. 

The Nonesuch shale, of late Keweenawan age, is 
about 600 ft thick and is composed largely of gray 
siltstone. It overlies the 2300-5500 ft of red sand- 
stones and conglomerates of the Copper Harbor con- 
glomerate, which in turn overlies the middle Keweena- 
wan Portage Lake lava series. 

The copper-bearing zone at White Pine, mostly in 
the lower 20-25 ft of the Nonesuch shale, in local 
usage is divided into four stratigraphic units. These 
are, in ascending order, the lower sandstone (upper- 
most 4 or 5 ft of the Copper Harbor conglomerate), 
the parting shale, the upper sandstone, and the upper 
shale (lowermost beds of the Nonesuch shale). In the 


upper and parting shales the sequence of beds is al- 
most identical and suggests cyclic sedimentation. This 
sequence and the distribution of sedimentary facies 
are attributed to two submergences, separated by an 
emergence, of a deltaic area. 

Practically all the copper occurs in the upper and 
parting shales except in a small area near the White 
Pine fault, where it is abundant in the upper and 
lower sandstones. It is present in 5 different layers in 
amounts that average from 1 to 3 percent. The total 
amount of copper in each bed is generally higher 
where the bed is thick rather than thin, and thickness, 
in turn, seems to be greatest in areas that were hol- 
lows, away from the main channel or channels of the 
ancient delta. Copper content of the shale beds typi- 
cally decreases as their sand content increases. The 
extent of individual copper-bearing beds 1-3 ft thick 
is measurable in square miles. 

The local occurrence of copper in the upper and 
lower sandstone beds can be reasonably explained as 
the result of hydrothermal transportation from the 
White Pine fault up the dip of the relatively perme- 
able sandstone to the crest of an adjacent anticline. 
Distribution of copper in the parting and upper shales, 
on the other hand, seems to be completely independent 


Science, Vol. 119 


of local 
the area 
and strz 
into 
conceiva 
thing el; 


U.S. Ge 
Calumet 


Received 


much nc 
cellanite 
tain cal 
2m in ¢ 

The f 
but seat 
are very 
with fey 
poreella: 
mostly i 
cause of 
Unflatte 
ties in | 
erroneot 
feld wo 
from th 

The 1 
eoncreti 


are usus 
jnearly | 
rocks. T 
remains 
the inve 
a fe 
}reptiles. 

The a 

ot shel 
ssociate 
we min; 
In most 
containe 
many 
homenal 
he conc 
yielded 1 


| 
Ammo 
Mowry 
the airb: 
tend fri 
central 
dlay (be 
ili 
less silic 
: 
| 
La 
Sig 
| 
7 
2 
- 
Fs 
gest 
4 secon: 
onocers 
nced 24 
354 March 1! 
: L 


of local structure, faults, and rock permeability. For 
the area as a whole, the control is entirely lithologie 
and stratigraphic. Probably the copper was dropped 
into or precipitated within the original mud; it may 
conceivably have replaced, with exquisite detail, some- 
thing else that was so deposited. 


Watrer S. WRITE 
James C. WRIGHT 
U.S. Geological Survey 
Calumet, Michigan 
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Ammonite Accumulations in the Cretaceous 
Mowry and Aspen Shales 


THE Mowry and Aspen shales, derived in part from 
the airborne ash of a series of voleanic eruptions, ex- 
tend from northern Colorado through Wyoming to 
central Montana. Some ash falls were changed to a 
lay (bentonite), but the greater part, now more or 
less silicified, ranges from a rather hard shale where 
much nonvoleanic detritus is present to a dense por- 
cellanite. At some places the less silicified parts con- 
tain calcareous concretions from 8 em to as much as 
2m in diameter. 

The formations are noted for their well-preserved 
but scattered scales and bones of fishes; other fossils 
are very rare. At a few places abundant pelecypods, 
with few ammonites and gastropods, are preserved in 
porcellanite. Completely flattened molds of ammonites, 
mostly in porcellanite, have long been known, but be- 
cause of their preservation are difficult to evaluate. 
Unflattened ammonites were known from a few locali- 
ties in northern Wyoming and Montana, but were 
erroneously attributed to other formations; recent 
field work has shown that these ammonites are also 
from the Mowry shale. 

The unflattened ammonites are all in calcareous 
concretions that are alike in certain features. They 
are usually in a stratum with many others that are 
nearly barren of fossils, as are also the enclosing 
rocks. They contain, in parts of the concretions, fish 
remains so abundant that they form the matrix of 
the invertebrates. They also contain carbonized wood 
ind a few isolated bones of pterodactyls and marine 
reptiles. 

The ammonites are unoriented and unsorted. Vari- 

nt shells, from slender costate to stout spinose, are 
ssociated, and immature forms 10 mm in diameter 

e mingled with others 50 mm or more in diameter. 
In most specimens the living chamber that in life 
contained the soft parts is missing or crushed, and 
in many the septate part has been damaged. A phe- 
homenal number of ammonites is present in some of 
he concretions. One found near Winnecook, Mont., 
yielded 1300 specimens of gastroplitid ammonites (the 
largest 270 mm in diameter) and 230 engonoceratids. 
A second, from Teigen, Mont., yielded 3800 gast:op- 
litids (the largest 400 mm in diameter) and 400 en- 

onoceratids. And a third, from Cody, Wyo., pro- 
ced 2400 gastroplitids (to 400 mm in diameter) but 
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no engonoceratids. For none of these concretions (each 
about 6 ft in diameter) is the collection probably as 
much as half the original content of the concretion. 
In view of the rarity of the scattered specimens of 
flattened ammonites in the ordinary beds of the 
Mowry and Aspen shales, what conditions would pro- 
duce in a single concentration a mass of unflattened 
ammonites, fish remains, and carbonized wood? And 
why would no fossils be found in the many other 
concretions nearby at that level? The persistence of 
fossil wood suggests currents that could sweep the 
shells together, but there has been little sorting, such 
as currents might produce, and it is difficult to see 
why all the shells would be concentrated by currents 
in the small area of one concretion. If ammonites lived 
in swarms, the mass annihilation of a swarm by some 
sudden voleanic event could perhaps result in its pres- 
ervation in one restricted spot, but surely there would 
be a few stragglers somewhere in the vicinity. To us 
the most attractive speculation is that these concentra- 
tions are aggregations of the fecal matter of some 
large carnivore (reptile, fish, or cephalopod), a thesis 
that would explain the damage to the shells, the lack 
of complete individuals, the lack of sorting, and the 
disarticulated condition of the fish remains. It would 
be necessary to postulate that the carnivore fed almost 
entirely on ammonites and fish and perhaps that, as 
the living octopus, it frequented a sort of lair, to 
which it carried its prey for leisurely consumption 
and in which the mucus-bound fecal matter could 
accumulate. 

Joun B. Reesme, Jr. 

A. Coppan 

U.S. Geological Survey 
Washington, D. C. : 
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Polarographic Determination of 
Tungsten in Rocks 


polarographic determination of tungsten has 
the advantage of being less tedious and more rapid 
than the classical gravimetric methods usually used 
in analyzing rocks and ore concentrates. 

The current voltage curve for tungsten, described by 
Lingane (1), using concentrated hydrochloric acid as 
the supporting electrolyte, gave inconsistent results 
when applied to rock samples. This inconsistency may 
be attributed to the formation of polytungstates, and 
the particular polytungstate formed in a given sample 
depends on: (a) the constituents of the sample, (b) 
the chemical treatment of the sample, and (c) if tung- 


. sten standard was added to the sample, the manner in 


which it was added. 

However, a new polarographic wave for tungsten 
in a supporting electrolyte of 4.6 molar hydrochloric 
acid and 0.1 molar tartrate gave satisfactory current- 
voltage curves, regardless of the constituents of the 
sample and regardless of whether the tungsten is that 
present in the sample or that added as standard to 
the sample. Tungsten is reduced stepwise; the half- 
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wave potential of the first wave is 0.35 v and that of 
the second wave 0.68 v versus S.C.E. The diffusion 
eurrent is directly proportional to the tungsten con- 
centration, but the solutions more concentrated than 
about 10-° molar exceed the solubility of the tungsten. 

In the proposed method the sample is fused with 
sodium carbonate, leached with water, and filtered. 
The tungsten is complexed with tartrate and the solu- 
tion acidified with hydrochloric acid. The percentage 
of tungsten is calculated from the diffusion-current 
constant obtained on standard tungsten solutions. 
Vanadium (whose wave surprisingly overlaps that of 
tungsten) is complexed with cinnamiec acid, and iron 
is removed by the filtration. Molybdenum, tin, and 
antimony need to be removed if the molar concentra- 
tion of any one greatly exceeds that of the tungsten. 
Any other ions present in the filtrate from the ecar- 
bonate fusion are either not reduced in hydrochloric 
acid or their half-wave potentials are more negative 
than tungsten. Results on samples analyzed both po- 
larographically and gravimetrically are in close agree- 
ment. 

Laura E. REICHEN 

U.S. Geological Survey 
Washington, D. C. 
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Geology and Ground Water Resources of 
the Matanuska Valley Agricultural 
Area, Alaska 


THE agricultural area of the Matanuska Valley lies 
on a wide valley floor, most of which is formed by 
glacial deposits. Nonglacial unconsolidated deposits 
include wind-blown material distributed generally over 
the agricultural area and slope deposits along the val- 
ley walls. Small bodies of perennially frozen ground 
(permafrost) are present in some bogs. 

Till (“hardpan”), possibly of late Wisconsin (Man- 
kato) age, occurs at the surface or beneath surficial 
outwash gravel deposits in a large part of the valley 
floor. In several widely separated localities the till is 
known to be underlain by older glacial gravel, and the 
presence of an older till beneath this gravel is sus- 
pected. Several types of outwash deposits, most of 
them formed during glacial recession in this area, can 
be differentiated. Associated with glaciofluvial deposits 
of existing streams are estuarine deposits of glacial 
silt. The topography developed on the unconsolidated 
deposits is due chiefly to glacial deposition, large-scale 
stagnation of ice, and trenching of glacial deposits by 
melt-water streams. 

Most wells in the agricultural area obtair water 
from gravel. Supplies sufficient for domestic and farm 
use are generally available wherever the gravel is satu- 
rated. Only little is known of the quantities of water 
available. Till in this area is relatively impermeable; 
most wells in till obtain water from included thin sand 
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or gravel layers. Bedrock here appears to be relatively 
poor water-bearing material. 

Recharge of ground water is chiefly from precipi- 
tation on the area, but parts of the area receive drain- 
age from adjacent mountain slopes. Seasonal fluctua- 
tions of the water table of as much as several feet 
were observed during the period 1949-51. 

Chemical analyses show that the ground water 
ranges from moderately hard to very hard but is other- 
wise satisfactory for general domestic and farm uses, 


Frank W. TRAINER 
U.S. Geological Survey 
Anchorage, Alaska 
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HERE’S YOUR SOURCE FOR ALL TYPES OF 


REFRIGERATED LAB EQUIPMENT 


CENTRIFUGES REFRIGERATED | 


ULTRA-LOW TEMPERATURE 
TEST CABINETS 


These high quality, ultra-low tempera- 
ture test cabinets are custom-made to your 
specifications. Temperatures as low as 
— 140° F, with controlled accuracy. Alumi- 
num construction, with white baked enamel 


Now you can have a refrigerated centrifuge 
—at an amazingly low cost. Here’s the story: 
You ship your centrifuge to our plant—we will 


refrigerate it and enclose it in a white baked finish, and with handy work-table top. Il- 
enamel finished aluminum cabinet—and return lustrated is a 5 — ft. model, but cabinets 
‘ cars kably sh ‘ of any size are available for your particular 
it to you in a remarkably short time. requirements. 


PLUS... 


A complete refrig- 
eration consultant en- 
gineering service is 
available to you at 
Sub-Zero. Please ad- 
dress inquiries to Mr. 
Bob Kelly, Research 
Dept. 


BIOLOGICAL CABINET 


A compact, modern re- 
frigerated biological cab- 
inet with storage drawers 
for safe, convenient stor- 
age of drugs and medi- 
cines. Available in 
temperatures as low as 
~ 40° F, and in a variety 
of sizes. 


y 


And... NEW, INCREASED PRODUCTION FACILITIES 


A complete plant, covering 25,000 square This modern plant is exclusively devoted 
feet, is now ready to provide faster delivery, to fulfilling requirements for both stock and 
more economical service than ever before. custom-built refrigerated equipment. 


Write SUB-ZERO FREEZER CO., INC. 


P. O. BOX 2017 — MADISON, WIS. 
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STEREOTAXIC 
INSTRUMENTS 


The Accepted Standard 
in the Research Field 
for Neurophysiology 


Here is a modern instrument for research on 
cats, monkeys and rats, used in the co-ordinate 
placement of Pickup, Stimulating and Coagulat- 
ing electrodes in brain and spinal cord. It is 
precision designed and constructed of corrosion 
resistant materials not affected by cold or 
steam sterilization. Built to allow complete flex- 
ibility of approach and calibrated for extreme 
accuracy. The unobstructed position of head of 
subject in instrument provides broad operative 
field in surgery. A Stereotaxic Instrument is also 
available for research on humans. 


LAB-TRONICS, INC. is an organization of internationally 
stand showing one lication of ; known medical and engineering research scientists dedi- 
bars with 2 electrode carriers. Rigidity of instrument is an im- cated to the development, design, and manufacture of 
portant feature for precision work. 

precision apparatus for research in such scientific fields 


Unmounted showing as Physiology, Neurology, Histology, Biochemistry, Po- 
ease of assembly. Acsretely” calibrated movements allow flex- thology, Neurosurgery, Physical-Chemistry and Biophysics, 
ibility of approach. and employing the most advanced techniques in elec- 
BOTTOM: Complete instrument in walnut carrying case. Space 

is provided fer future purchase of tronics and engineerings. 


SEND FOR 


BULLETIN NO. 5 i LAB-T RO N CS 


INCORPORATED 


1115 W. WASHINGTON BLVD.—CHICAGO 7, ILLINOIS 
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Proposed Congressional 
Committee on Science 


Bes year Representative Carl Hinshaw (Republi- 
ean, California) introduced into the House of 
Representatives a resolution (H.J. Res. 166) which 
ealled for the creation of a Joint Committee on Sci- 
ence. Purpose of the committee would be “to promote 
a better understanding of the actual and potential im- 
pact of science upon public affairs, including human 
and natural resources, interstate and foreign com- 
merce, relations with foreign nations, the common 
defense and security, and the national health, pros- 
perity, and welfare.” In order to accomplish these 
ends, the committee would “endeavor to keep itself 
informed with respect to, and bring to the notice of 
Members of the Congress, the results of scientific re- 
search and technical development which bear upon 
public affairs, and the problems being encountered in 
maintaining in the United States a scientific and tech- 
nical effort of outstanding quality and aceomplish- 
ment.” 

The committee would have 14 appointed members, 
seven from each house, plus any other members of 
the Senate or House of Representatives who wished 
to become members. The 14 appointed members would 
constitute a steering group of the committee and would 
plan committee activities and elect committee officers. 
At least once a year the committee would meet with 
the National Science Board of the National Science 
Foundation. 

The committee would be authorized to utilize the 
services and facilities of the National Science Founda- 
tion and, with consent of the director or head, the 
facilities of any other department or agency of the 
executive branch of the government. Moreover, the 
committee would be authorized to accept the voluntary 
assistance of any private individual or organization. 

The committee would serve somewhat the same func- 
tions as are performed in the United Kingdom by the 
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British Parliamentary and Scientific Committee. It 
could provide direct liaison between Congress and the 
world of science, and within Congress would be a 
center of information concerning the results of scien- 
tifie endeavor and the problems encountered in main- 
taining a high quality of scientific work in the country. 

The general welfare of the nation has come to de- 
pend so greatly upon scientifie work, and scientific 
progress has come to depend so greatly upon govern- 
ment support and understanding that good communi- 
cation between science and government is essential. 
Since the end of World War II the executive branch 
of the government has in several ways shown official 
recognition of the importance of scientifie-governmen- 
tal collaboration; the report of the Steelman Com- 
mittee, the scientific liaison activities of the Depart- 
ment of State, the Interdepartmental Committee on 
Scientific Research and Development, and the Na- 
tional Science Foundation are the best known ex- 
amples. Mr. Hinshaw’s resolution is the first concrete 
move toward giving the legislative branch better and 
more direct contact with scientific thinking and 
problems. 

It seems reasonable to expect that Congress will 
enact legislation along the lines of Mr. Hinshaw’s 
resolution. But when is uncertain. The resolution is 
relatively noneontroversial, so strong opposition is un- 
likely. On the ether hand the amount of support is 
still unknown. The resolution was introduced on 3 
February 1953 and referred to the Committee on 
Rules. And there it rests, waiting for members of that 
committee to decide whether or not they want to take 
action on it. Mr. Hinshaw has received a number of 
supporting letters from individuals and scientific or- 
ganizations, but on the whole the resolution has not 
attracted a great deal of attention. So it is not yet 
known how much backing the proposal will have from 
other members of Congress, from the executive branch 
of the government, or from scientists themselves. 

DaEL WOLFLE 
American Association for the Advancement of Science 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at Business Press, Lancaster, Pa. 
Entered at the Lancaster, Pa., Post Office as second class matter under the Act 
of March 3, 1879. 

All correspondence should be addressed to SCIENCE, 1515 Massachusetts Ave., 
NW, Washington 5, D. C. Manuscripts should be typed with double spacing and 
submitted in duplicate. The AAAS assumes no responsibility for the safety of 
manuscripts or for the opinions expressed by contributors. 
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of address: The notification should reach us f 
give both old and new addresses, including a zone — if any. 
Anneal sabseriptions: $7.50; foreign postage, outside the Pan- 
$1.00; Canadian postage, 50¢. Single copies 25¢. Special rates 
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TOXICITY 


TESTING 


e SCREENING — New Compounds 
e PYROGEN Tests 

e LD 50 — All Routes 

e ADMIXTURE with Diet 

e SKIN Irritation 

e DRAIZE Procedures 

e VAPOR Inhalation 


Please Write for Details 
To Director, Toxicology 


RESEARCH LABORATORIES 
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0S 


29WEST Is”ST.NEW YORK 


—WA 4-8800 
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TER D. SNELL 


PHOTOVOLT Densitometer 


fo 
Partition Chromatography 
and Paper Electrophoresis 


A photoelectric precision instrument for the 
rapid and convenient evaluation of strips and 
sheets of filter paper in partition chromatog- 
raphy and paper electrophoresis 


Write for Bulletin + 800 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Also: Meters Multiplier Photometers 


Interference Filters 


When ACCURACY 
is important... 


CASTLE AUTOCLAVES are ideally suited to 
precision laboratory work because uni- 
form temperature is rigidly maintained 
throughout the chamber. This temperature 
is selective at any point from 212°F. to 
260°F., hence adaptable for all routine and 
research work. 

SINGLE WALL TYPE is generally suitable 
for laboratory procedures. It is equipped 
with condenser hood which prevents 
moisture dripping on contents. 

DOUBLE WALL TYPE gives you the drying 
effect of a separate pressure jacket. This 
type can be used for general surgical 
purposes. 

Interior equipment to meet your require- 
ments. Write: Wilmot Castle Co., 1212 
University Ave., Rochester 7, N. Y. 


Single wall No. 1826-L 


Bacteriological 
Apparatus 
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Manufacturing Chemists 


EAST RUTHERFORD, NEW JERSEY 
NORWOOD (CINCINNATI), OHIO 
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Matheson, Coleman & Bell Reagent 
Chemicals include practically all of the 
items used in research and analytical 
work. The Reagent Inorganic Chemicals 
carry upon the label a statement showing 
the maximum limits of impurities al- 
lowed. The Reagent Organic Chemicals 
are manufactured to pass the specifica- 
tions shown in our price list. In addition 
to Reagent Inorganic and Organic Chemi- 
cals we offer many items of U.S.P., N.F., 
Practical and Technical quality. 


Complete stocks of MC&B items are car- 
ried at our East Rutherford and Norwood 
plants and are available either through 
your laboratory supply dealer or from the 
East Rutherford or Norwood offices. 


OUR NEW 8'2”x11” CATALOG, OF 
OVER 100 PAGES, LISTING 3911 
REAGENT CHEMICALS, BIOLOGICAL 
STAINS, CHEMICAL INDICATORS AND 
SOLUTIONS WILL BE SENT TO YOU 
UPON REQUEST. 


THE MATHESON CO. 
carries the world’s 
most diversified line 
of COMPRESSED GASES 
and GAS REGULATORS 


cH 
Use FROM A SINGLE SOURCE! | 
|REAGE 
nore? | 
| aratson COLEMAN & BELL | 
DIVISION OF THE MATHESON CO., INC. 
5A 


FOR 


RESEARCH 


AMINO ACIDS 


N-acetyl-DL-alanine 
Acetylglycine 
N-acetyl-DL-leucine 
acetyl-DL-tryptophane 
N-acetyl-DL-valine 
DL-alanyl-DL-alanine 
DL-alanyl-glycine 
L-alanyl-glycine 
DL-allo-threonine 

beta alanine 

D-alanine 

DL-alanine 

L-alanine 
DL-alpha-amino-n-butyric acid 
Gamma-amino-butyric acid 
DL-anserine 

L-arginine HCl 

L-arginine (free base) 
D-asparagine monohydrate 
DL-asparagine 

L-asparagine 

D-aspartic acid 

DL-aspartic acid 

L-aspartic acid 

betaine HCl 

L-canavanine sulfate 
L-canavanine fliavianate (99% ) 
L-carnosine 

DL-citrulline 

L-citrulline 

creatine (anhydrous) 
creatine (practical hydrate) 
creatinine 

DL-cystathionine HCl (syrup) 
L-cysteine (free base) 
L-cysteine HCl 

cysteic acid 


See Science March 19 issue 
for additional listings 


WRITE FOR FREE CATALOG 


@ Save time and money with this 
handy reference book for biologi- ‘| raoouts, 
cal, microbiological, biochemical and shen 
bacteriological research supplies. 


Write for your copy today! 


GENERAL 


BIOCHEMICALS, INC. 


6A 


60 Laboratory Park 
Chagrin Falls, Ohio 


FARRAND OPTICAL CO., Inc. 
INSTRUMENTS 


FARRAND 
THERMOCOUPLE 
Hornig “Type 


A FAST THERMOCOUPLE OF 
EXTREMELY HIGH SENSITIVITY 
Particularly suitable for thermal measurements of 


chopped or modulated radiation at frequencies up 
to 10 cycles per second. 


CHARACTERISTICS: 
Resistance : 6-10 ohms. 
Target Area: mm. 
Spectral Range: 0.3 to 25 microns with KBr 
window 
Time Constant: Less than 50 milliseconds 


Absolute Sensitivity : Greater than 5 volts/watt 


TYPES AVAILABLE: 
os 
pensated or Uncompensat 
Evacuated and with Charcoal Trap 


Complete information, including prices is 
given in Farrand Bulletin #805 which is 
available on request. 


BRONX BLVD. and EAST 238th ST., NEW YORK 70, N.Y. 


GLASS ABSORPTION 
CELLS = 


KLETT 


Makers of Complete Electrophoresus Apparatus 


SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin ng Co. 


179 East 87 Street, New York, New York 
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THE RECO 


A P A Rk A T U Ss ... for preparing chromatograms 


Applicable for 
clinical estimation of 
human blood 
protein constituents 


PRICE: RECO Model E-800-2 Paper Electro- 
phoresis Apparatus, consisting of Power Unit 
and Migration Chamber, complete, $290.00 

(Price does not include Automatic Timer) 


Safety engineered for 
automatic electrical 
disconnect when 


cover is removed. a 


RECO Paper Chromatographic Equipment also 
available: Chromatocabs (for two-dimensional separ- 
ations)... Drying Ovens... Electric Desalter (for removal 
of inorganic salts from organic and amino acids)... Racks, 
Stainless steel and Pyrex (for one-dimensional separa- 
tions)...Pyrex Chromatography Jars (with specially ground 
top edges)... Pyrex Solvent Troughs (or complete assem- 
blies)... Densitometers...Ultra Violet Lamps...Disc Cham- 
bers... Stainless Steel Clips... Pyrex Indicator Sprayers 
... Micro Pipets. Write for General Catalog. 


Foreign inquiries solicited. Delivered prices quoted on request. 


MANUFACTURED BY 


(RESEARCH EQUIPMENT Corporation 


of organic or inorganic 
compounds having electro- 
migratory characteristics 
when electric potential 

is applied. 


SPECIAL FEATURES 


Water Cooled Surface for Paper or Starch... .The plat- 
form surface, on which buffer saturated filter paper or 
starch is placed, is cooled by circulating water (see illus- 
tration) to reduce evaporation and minimize change in 
buffer solution during operation, thus permitting use of 
high voltages. 


Power Unit supplies 0-720 volts at 200 miliamps con- 
tinuously variable, with 3%-inch volt-meter and 3%-inch 
double scale miliamp meter reading 0-20 and 0-200 mili- 
iamps for accurate current measurements. Direct current 
measurements. Direct current ripple is reduced by means 
of a choke-capacitor filter. Multiple power outlets avail- 
able at nominal extra cost. For 115 volts AC. 


+ Anti-diffusion plates in electrode troughs reduce any 


changes in electrolyte at the paper due to electrolysis. 


+ Platform surface is quickly adaptable for either paper 


or starch paste by means of end gates. 


+ Electrode vessels easily dismounted for cleaning. 
—+ Automatic timer for use in conjunction with power sup- 


ply (at additional cost). 
Write for Brochure S$$-10 
CABINETS for Continuous 


Vertical Curtain Electrophor- 
esis Apparatus will be offered 


X 135 a STREET - OAKLAND 20, CALIFORNIA + TWinoaks 3-0556 
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shortly. If interested, request 
Brochure S-12 to be mgjied 
when issued. 
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RESEARCH 
BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


NUCLEO PROTEINS 
PURINES PYRIMIDINES 


ADENINE 
ADENINE SULFATE 
ADENOSINE 
ADENOSINE DIPHOSPHATE 
ADENOSINE TRIPHOSPHATE—95% ATP 
(Sodium and Barium salts) 
ADENYLIC ACID 
(Adenosine 3 phosphoric) 
(Adenosine 5 phosphoric) 
AMMONIUM URIDYLATE 
COZYMASE (COENZYME I) 
CYTIDINE 
CYTIDINE SULFATE 
CYTIDYLIC ACID 


OSINE 
DESOXYRIBONUCLEIC ACID 
FRUCTOSE-6-PHOSPHATE 
GLUCOSE-1-PHOSPHATE 
GLUTATHIONE 
GLUCOSE-6-PHOSPHATE 
GUANINE (Free Base) 
GUANINE HYDROCHLORIDE 
GUANOSINE 
GUANYLIC ACID 
HEXOSE DIPHOSPHATE 

(Fructose-1-6-Diphosphate) 
HYPOXANTHINE 
INOSINE 
IRON NUCLEATE 
18O0-CYTOSINE 
MANGANESE NUCLEATE 


(Ribose Nucleic Acid) 

PROTAMIN UCLEIN. 
PROTAMINE 

D (-) RIBOSE 

SODIUM RIBONUCLEATE 
SODIUM DESOXYRIBONUCLEATE 
THYMINE (5 METHYL URACIL) 
URACIL 

URAMIL (5 Amino Barbituric Acid) 
URIDINE 

ACID 

XANTHINE 

XANTHOSINE 


WRITE FOR 


NEW 
CATALOGUE 


#5 998 


Listing over 900 
Research Biochemicals 


THIS 


POLAROID 


MODEL 75 


POLARIZING SET $7*° 


Turns any microscope 


intoa POLARIZING MICROSCOPE 


With this simple, inexpensive set of Polaroid Filters you can 
quickly convert any standard laboratory microscope (American 
or European) into an efficient POLARIZING MICROSCOPE. 

Analyzer Disc (A) is installed in eyepiece by unscrewing the 
eye lens assembly, and one of the Polarizer Discs (B) is placed 
in either the slotted opening under the sub-stage condenser or 
in the circular depression provided in the swing-out arm. 

Ideal for classroom experiments and tests—on slide-mounted 
specimens of the mary materials affected by polarized light. 

Sold through leading laboratory supply houses. 


For further information 

SCIENTIFIC CORPORATION on Polaroid Laboratory 

Neck products write for de- 

Great Nec scriptive catalogue 
New York F-621. 


® by Polaroid Corp. 


TESTING APPARATUS 


The result of 30 years of extensive cooperative research 

with agronomists and expert soil technologists. 

The methods used are based on fundamentally sound 
chemical reactions adapted to the study of soils, and have 
roved invaluable aids in diagnosing deficiencies in plant 
ood constituents. 

Methods for the following tests are available in single 

units or in combination sets: 

Ammonia Nitrogen 


Nitrate Nitrogen Bf (acidity and alkalinity) 
Nitrite Nitrogen anganese 

Available Potash 

Available 

Chlorides fia, Calcium 
Sulfates 


Tests for Matter in Soils, and Nutrient Solutions (hydro- 
culture) only as separate units. 


The New LaMotte Soil Sampling Tube 


This New Soil Sampling Tube has been designed b - 
perts. It is sturdily built of non-corrodible metals, light in 
weight (3% lbs.) and calibrated in 6” intervals for 
accurate soil sampling to any depth to 3 ft. Plastic Vials 
= screw caps, for containing soil samples may also be 


Information on LaMotte Soil Testing Equipment 
will be sent upon request. 


LaMOTTE CHEMICAL PRODUCTS COMPANY 


Dept. “H”’ Towson, B: 4, Md. 
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for visual demonstration at its best... 


licro-Projectors 


For supreme optical precision and per- 
formance, no micro-proiector surpasses 
the Leitz Model XI-c. 


The illuminating equipment and special 
microscope of the XI-c are mounted on a 
common base to form a self-contained 
unit. The mechanical stage is arranged 
horizontally, and the magnification is 
varied by sliding the entire stage platform 
forward or back. The same area of the 
specimen remains in the center of the 
projected image, regardless of which 
magpification is used. 


Ideal for use in classroom, lecture hall, 
hospital or institutional staff meetings, 
industrial and research laboratories. A 
complete selection of additional optical 
equipment, and lighting accessories is 
available to meet particular reavirements. 


Synchronous objective-condenser changer 
Horizontal bui:t-in mechanical stage 
Built-in condenser for each objective 
Same area of specimen remains in 
center of projected image, at all 
magnifications 
Parfocalized objectives 
Coarse and fine controls 
arranged on common axis 


For details, write Dept. 103S 


E. LEITZ, Inc., 468 Fourth Ave., New York 16, N. Y. 


LEITZ MICROSCOPES © SCIENTIFIC INSTRUMENTS © BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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INSTRUMENTAL ANALYSIS 


By Joun H. Hartey, U. S. Atomic Energy Commission, and StePHEN E. WIBERLEY, 
Rensselaer Polytechnic Institute. This work deals with the operation of the major analytical 
instruments and the possible application of these instruments in the field of chemistry. A sys- 
tematic outline is presented for each chapter. The theory involved is discussed; then the com- 
ponents of each instrument are covered; finally, the typical analytical procedures and applica- 
tions are considered. The various systems of terminology are treated in a comprehensive manner. 
Echelle spectroscopy is discussed and chapters a‘e devoted to flame photometry and frequency 
titration methods. 1954. 440 pages. Prob. $6.00. 


STATISTICAL ANALYSIS IN CHEMISTRY 
AND THE CHEMICAL INDUSTRY 


By Cart A. BENNETT, General Electric Company, and NoRMAN L. FRANKLIN, Univer- 
sity of Leeds. Sponsored by the Committee on Applied Mathematical Statistics, National Re- 
search Council, this comprehensive work provides a development of those aspects of statistics 
of value to chemists. Gives the theoretical background and derivation of methods plus compu- 
tational procedures. One of the Wiley Publications in Statistics, Walter A. Shewhart, Editor. 
1954, Approx. 694 pages. Prob. $7.50. 


A FRENCH-ENGLISH DICTIONARY FOR CHEMISTS, Second Edition 


By Austin M. Patterson, PA.D., formerly of Antioch College. The new edition of this 
famous dictionary has been prepared to help th: scientists read technical French with ease and 
accuracy. Over 7,000 new terms have been defined, and many new meanings have been added 
to words already included. The nomenclature is completely up-to-date. A valuable feature is 
the insertion of the irregular forms of words under their own spelling. 1954. 476 pages. $6.50. 


PRINCIPLES OF GEOMORPHOLOGY 


By WruaM D. THornsury, of Indiana University. This work offers a useful, compre- 
hensive study of the methods by which basic principles can be applied to the solution of prob- 
lems of geomorphology and the interpretation of complex landscapes. 1954. Approx. 602 
pages. Prob, $7.50. 


MAGNETIC COOLING 


By C. G. B. Garrett, of the Bell Telephone Laboratories. Charts the progress in experi- 
ment since 1940. Material presented touches upon a large number of different fields in modern 
physics. No. 4 of the Harvard Monographs in Applied Science. Co-published by Harvard 
University Press and John Wiley & Sons, Inc. 1954. Approx. 130 pages. $4.50. 


THEORY OF GAMES AND STATISTICAL DECISIONS 


By Daviw Biackwe tt, of Howard University, and M. A. Girsuick, of Stanford Univer- 
sity. One of the Wiley Publications in Statistics, Walter A. Shewhart, Editor. 1954. Approx. 
330 pages. Prob. $7.00. 


ANALYTIC GEOMETRY, Second Edition 


By Epwarp S. SmMirH, Meyer Satkover, and Howaro K. Justice, all of the University 
of Cincinnati. 1954. 306 pages. Prob. $4.50. 


Send today for on-approval copies. 
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Kodak reports to laboratories on: 


identifying multicarbide phases by color photomicrography ... high speed movie 


success stories... some things you can do with oxidized cellulose 


Metallography in color 


Meet Mr. Foster. Charles S. Foster 
is our ace photomicrographer. 
Charlie’s function with us is to dole 
out individualized advice on how 
most expeditiously to get where you 
want to go with a photomicrograph- 
ic or metallographic undertaking. 
Being the kind of chap he is, Char- 
lie’s advice is likely to be highly per- 
sonalized. 

A year or two ago the chief metal- 
lographer in the Powder Metals Re- 
search Department at Firth Sterling 
Inc. in Pittsburgh thought he would 
ask Mr. Foster for a little help on 
the problem of identifying constitu- 
ents and phases in multicarbide mix- 
tures through photomicrography in 
color. Worked out fine. Recently 
that hard-boiled publication, Steel, 
carried a short illustrated article on 
the results. It may turn out to be 
something of a landmark in metal- 
lography. Time will tell. 

The technique is heat-tinting at 
900 F for 5 minutes after careful 
polishing and electrolytic etching in 
5% sodium carbonate. The various 
phases assume characteristic colors: 
grey for tungsten carbide grains, 
yellow for tantalum carbide, tan for 
the solution areas of tungsten car- 
bide plus titanium carbide, deep 
purple for the eta phase formed by 
carbon deficiency, blue for the co- 
balt matrix, and so on. Though Mr. 
Foster is no metallurgist, he did 
prove helpful on the important mat- 
ters of illumination and filtering to 
record these color nuances repro- 
ducibly on Kodak Ektachrome Film, 
Daylight Type. 

Bulking large in making the proj- 
ect practical was the fact that this 
film can be processed on the spot to 
judge the results. 

Perhaps life is not really that sim- 
ple, but we like to think that in supe- 


rior creep properties, better service 
in jet engine blades, etc., Firth Ster- 
ling products are now or soon will 
be reflecting the knowledge gained 
through heat-tinting. 

Mr. Foster will be most happy to send 
you a reprint of the Steel article if you 
want to see color reproductions of Firth 
Sterling’s heat-tinted carbides at 1500 
diameters. Also, if you have problems of 
your own in photography through the 
microscope, don’t hesitate to write him 
about them. His address: Eastman 
Kodak Company, Industrial Photo- 
graphic Division, Rochester 4, N. Y. 


High speed booklet 


For only $1713.50 one may pur- 
chase from any Kodak Industrial 
Dealer a Kodak High Speed Camera. 

Some of the best-known type- 
writers, diesel locomotives, ciga- 
rette lighters, oil-drilling bits, break- 
fast foods, circuit breakers, printing 
papers, auto tires, beet pickers, cas- 
serole dishes, power looms, power 
tools, addressing machines, shot- 
guns, vacuum cleaners, airplanes, 
and adding machines are being 
manufactured today on the basis of 
information their makers learned 
or confirmed by buying a Kodak 
High Speed Camera and submitting 
their products or processes to its 
quick and glassy gaze. (On the more 
academic side, we know of at least 
one diverted biologist who used the 
camera to find out how holes in 
fluids appear and disappear when a 
missile passes through.) 

The subject is mentioned at this 
time because we have just published 
a new booklet which explains how 
the camera works and how it has 
performed some of its industrial 
research feats. 

For a copy of “High Speed Motion 
Picture Making in Industry,” write 
Eastman Kodak Company, Industrial 
Division, Rochester 4, 


Slightly degenerated cotton 


Instead of oxidizing cellulose as man 
has done from time immemorial to 
take the chill out of his bones, cook 
his dinner, and dispel his gloom, we 
have a trick of oxidizing it only to a 
10% to 22% carboxyl level. This we 
do by treatment with nitrogen diox- 
ide. The product, called, surprising- 


This is one of a series of reports on the many products 
and services with which the Eastman Kodak Company and 


its divisions are... serving laboratories everywhere 


ly enough, “oxidized cellulose,” 
looks like this: 


It has the appearance and even 
some of the strength of ordinary cot- 
ton, along with some rather extraor- 
dinary properties. The most recent of 
these to come to light is its use in 
the diagnosis of congenital hyper- 
plasia (enlargement) of the adrenal 
gland in children. This comes about 
from the remarkable affinity of ox- 
idized cellulose for ACTH, which it 
absorbs quantitatively. ACTH is 
not detectable in the blood of nor- 
mal children but does appear where 
this affliction exists. After cortisone 
treatment, no ACTH is detectable. 
One advantage of oxidized cellulose 
in ACTH assay is that the concen- 
trates it yields are not toxic to the 
assay animal. 

This is not the debut of the stuff 
as a tool in the healing art. Its first 
flush of prominence a few years ago 
was based on the surgically useful 
fact that it has the physical attri- 
butes of cotton gauze, yet is wholly 
absorbed in the blood stream after 
fulfilling its mechanical function. 

Aside from its medical use, oxi- 
dized cellulose is an ion exchange 
medium, plucking cations out of 
aqueous solution to form metallic 
salts of cellulose. Plain cotton as far 
as the eye can see and the finger can 
feel, it bewitchedly vanishes into 
solution when popped into a 2% 
sodium hydroxide solution. When 
kept dry and cold, however, it sur- 
vives indefinitely without change. 

Trimming the cellulose chains with 10 
to 22 percent of carboxyls drives the 
price of cotton up to $62.25 per pound, 
FOB Kingsport, Tenn. If you are inter- 
ested in concentrating some ACTH, this 
may be a bargain for you right now, and, 
if you can develop some decent volume 
of demand for it, we'll probably drop the 
price. For the cold facts, write Eastman 
Chemical Products, Inc., Chemical Divi- 
sion, Kingsport, Tenn. (Subsidiary of 
Eastman Kodak Company). 


Prices quoted are subject to 
change without notice. 
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INTRODUCTION TO 
NUCLEAR ENGINEERING 


by RAYMOND L. MURRAY, North Carolina 
State College at Raleigh 


The FIRST and ONLY undergraduate text in 
nuclear engineering, this new book gives an overall 
view of the nuclear energy field including prob- 
lems of radiation hazards, waste disposal and 
instrumentation. 


INTRODUCTION TO NUCLEAR ENGINEER- 
ING has been developed and tested in the famous 
pioneering program in Nuclear Engineering of the 
North Carolina State College. It is designed to 
help meet the growing need for trained personnel 
in peacetime industrial research and production. 
416 pages @ 5-5/8" x 8-3/8" @ February 1954 


ADVANCED 
ORGANIC CHEMISTRY 


by E. EARL ROYALS, Emory University 


This book provides a practically useful integration 
of descriptive fact and unifying theory at the ad- 
vanced level of organic chemistry. Discussions of 
mechanisms and the applications of organic reac- 
tions to synthesis and degradation are not sep- 
arated; every effort is made to relate mechanistic 
considerations to the practical problems of syn- 
thesis and analysis. 

858 pages February 1954 


INTRODUCTION TO 
EXPERIMENTAL PHYSICS 


by WILLIAM B. FRETTER, University of Cali- 
fornia, Berkeley 


This text presents for the first time a countless 
number of small but invaluable details of tech- 
niques not found in texts, references, or journals. 
The procedures themselves have never before been 
available except from widely diverse sources. 


It is an authoritative description of various pro- 
cedures in current use in experimental physics 
including numerous techniques common to most 
experiments in modern physics. The emphasis is 
on those procedures developed in recent years and 
particular attention is given to atomic and nuclear 
physics techniques. Particle detectors are discussed 
in some detail with comparative advantages given 
and the various types of particle accelerators are 
discussed 


352 pages * rar * January 1954 


Send for your copy today! 


PRENTICE-HALL, INC. 


70 Fifth Avenue, New York 11, N.Y. 


UMECO STRUMEN 

INSTRUMENTS 
Finest Quality. Imported from Japan. Built for 
lifetime performance. Superb Japanese optics de- 
signed to highest American Standards. Equal to 
World’s finest optical instruments, but priced far 
below comparable values. 


MODEL E3N MODEL UGA GREENOUGH 
BINOCULAR MICROSCOPE TYPE STEREO-MICROSCOPE 


Range 20X te 1500X Range 10X to 150X 
$394.95 $250.00 


WRITE FOR COMPLETE SPECIFICATIONS 


GUARANTEED! Every instrument is tested, inspected, and 
APPROVED before delivery, by an internationally recog- 
nized authority on microscopes. (Name on request). These in- 
struments are Baer at a savings. Used by American Univer- 
sities and Leading Chemical Firms. WRITE FOR DETAILS. 


UNION MERCANTILE CO., INC. 
465 California Street San Francisco, California 


Vlow avacadle... 


Ad ine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetonamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 
Galacturonic Acid; Gentisic Acid; Girard Reagents P 
and T; Gliadin; Glucose Pentaacetate; Glucuronic 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde- 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucieoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine; Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS, inc 


23 West 60th St. New York 23,N.’ 
Telephone 7-6317 
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Recordings 


of wild life voices to instruct 
and delight nature enthusiasts 


The 
Mockingbird 


Sings 


Two particularly gifted Mockingbirds are 
here recorded—one sings his natural song 
in a Miami garden, the other delivers a med- 
ley of imitations of the songs of more than 
thirty other species. 


10-inch, 78-rpm, vinylite record. $2.50 


Musie and 
Bird Songs 


Commentary and Analysis by James H. Fas- 
sett, Supervisor of Music, CBS Radio 


Melodies of unearthly beauty are revealed 
when several of the bird calls are slowed 
down to a fraction of their natural speed. 
Some frog voices are also heard here. 


10-inch, 33%-rpm, vinylite record. $5.00 


Voices of 
the Night 


THE CALLS OF 34 FROGS AND TOADS 
OF THE UNITED STATES & CANADA 


The distinctive calls of 34 species of frogs and 
toads make “music to remember.” Species, 
time and place of recording are announced. 


12-inch, 33/4-rpm, vinylite record. $6.75 


and also 


FLORIDA BIRD SONGS. Songs of ten southern 
birds on a 10-inch, 78-rpm, vinylite record. $2.50 


Order from your record dealer or from 
Cornell University Records 

A division of Cornell University Press 

124 Roberts Place, Ithaca, New York 


March 12, 1954 


PHILOSOPHICAL 
LIBRARY BOOKS 


CU NUCLEAR PHYSICS by Werner Heisenberg. This new work, by one of the 
outstanding physicists of our time, begins with a short and fascinating history 
of the views about atoms in antiquity and also of the development of atomic 


theory. With 18 halftone illustrations and 32 line illustrations. $4.75 
ESSAYS IN SCIENCE by Albert Einstein. The world of science as the 
inguished physicist sees it. Abridged. $2.75 


REFLECTIONS OF A P. Bridgman. This work includes 
most of the non-technical writings of priignan and the topics include a 
discussion of the problems created by 2 increasingly important social role 
seience is coming to play. $5. 


HARWELL This book presents the first connected story to be published of 
work and problems of the British Atomic lishment. 
Harwell, from its inception in 1946 until the end of 1951. $3.75 


(DD ENCYCLOPEDIA OF ATOMIC ENERGY by Frank Gaynor. More than 2 -= 
entries defining and explaining concepts and terms in nuclear physics and 

atomic energy makes this volume a vital handbook for all those concerned 
with atomic science. Wustrations, charts, tables. $7.50 


BORDERLANDS OF SCIENCE by Alfred Still. Deals with phenomena fer 
ich the scientist has failed to provide a reasonable explanation. Will fascinate 
scientist and layman alike. Bibliography. $3.75 


(] THE ATOM STORY by J. G. Feinberg. The first complete and balanced book 
on the atom in the language of the layman. Hitherto, books on the subject 
intended for the ordinary reader have largely stressed one phase of nuclear 


to the complete atomic picture. 


Gatland & Anthony M. Kunesch. An {ilus- 
ted survey of its problems and prospects. $4.75 


(CD OUR NEIGHBOR WORLDS by V. A. Firsoff. A survey of the solar system in 
conformity with the most recent information is used as a basis for a careful 


investigation of interplanetary travel. Ilestrated. $6.00 
THE NEW PHYSICS: TALK ON ASPECTS OF SCIENCE by Sir C. V. 

. These talks by the world-renowned Indian physicist, a Nobel Prize win- 

ner, open new fields of beauty in the things of nature. $3.75 
( GEOGRAPHY IN THE TWENTIETH CENTURY yy Grifith Taylor. Twenty 
specialists explore the growth fields, yy , and trends of modern 
geography. Glossary and more than 50 text figures. $8.75 


— & by Sir Edmund The first exhaustive 
f the classical modern theories of aether and electricity. Set of 
two $17.50 


HISTORY OF by Peter Doig, A new 
concise account of the 


comprehensive and 
of Astronomy from ae times to the present. 


CO SPADEWORK IN ARCHAEOLOGY by Sir Leonard Woolley. 
among archaeologists better known than that of Sir . 
present volume is a collection of reminiscences. Ilestrated. $4.75 
QA NEW ee 4 HUMAN EVOLUTION by Sir Arthur Kelth. An 
anthropoid but from some now extinct relative. $4. 
ENCYCLOPEDIA OF ABERRATIONS. Edited by Edward ~ = 
Preface Alexandra Adler, M.D. In 
of aberrations, with particular emphasis on $10.00 


MAIL THIS COUPON TODAY 


LIBRARY, Publishers 
15 East 40th Street, Desk 2, New York 16, WN. Y. 


Send books checked. To expedite shipment I enclose remittance $..... . 
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Astronomers hysicists OT Engineers 
ASTRONOMICAL PHOTOELECTRIC PHOTOMETRY 


Edited by 
Frank Bradshaw Wood 
Flower and Cook Observatories, University of Pennsylvania 
6 x 9 inches, 141 pages, 40 illustrations, clothbound 


Price $3.75 Special price to AAAS members $3.25 


The papers in this symposium, presented in somewhat abbreviated form at the AAAS Meeting in 
Philadelphia, will help those wishing to enter this field, especially in the design and construction of 
equipment. The material—and the bibliography included with the first paper—will also prove invaluable 
to those actively working in the field. Although the number of contributors is limited, the papers cover 
developments around the world. 


Dr. Linnell, who covers direct current techniques, constructed a photoelectric photometer still in use 
at the Boyden station in South Africa, and while at Harvard used this in the study of the faint and un- 
usual eclipsing variable, UX Ursae Majoris. His present work involves the development of techniques 
using subminiature tubes. 


Dr. Hall—alternating current techniques—is co-discoverer of the phenomenon of the polarization of 
the light of certain stars, and was the first astronomer to demonstrate the value of refrigeration of photo- 
cells. 


Dr. Blitzstein constructed the first pulse-counting photometer for astronomical use and applied it to 
the observation of eclipsing variables. 


Although Dr. Bengt Stromgren of the Yerkes and McDonald Observatories reviewed foreign devel- 
opments at the Philadelphia meeting, this volume includes papers written by MM. Lellemand and Len- 
ouvel on work at the Observatoire de Haute Provence and by R. O. Redman, Director, and G. G. 
Yates of the Observatory at Cambridge University. 


Dr. Walraven of Leiden describes the work with servomechanisms carried out by him at the Union 
Observatory in Johannesburg. 


Dr. Whitford, who supplies the critical summary and evaluation of future developments, has been 
considered an outstanding authority in this field for many years. His introduction of the constant deflec- 
tion method using electrometer tube techniques marked a major advance. 


TABLE OF CONTENTS 


The Use of Direct-Current Techniques in Photoelectric Photometry of Stars—Albert P. Linnell, Amherst College 
Observatory—1. Alternating-Current Techniques and Sources of Error in Photoelectric Photometry of Stars—John 
S. Hall, The Equatorial Section of the U. S. Naval Observatory—41. The Use of Pulse-Counting Techniques in 
Photoelectric Photometry of Stars—William Blitzstein, Flower and Cook Observatories, University of Pennsyl- 
vania—64. Photoelectric Installation of the Observatoire de Haute Provence, A. Lallemand, Observatoire de Paris 
—88. Photoelectric Installation at the Observatoire de Haute Provence, F. Lenouvel, Observatoire de Haute 
Provence, St. Michel, Basses Alpes, France—89. The Performance of ‘Two Pulse-Counting Stellar Photometers, 
R. O. Redman and G. G. Yates, Cambridge University Observatory—93. On the Use of Servomechanisms in Photo- 
electric Photometry of Stars, Th. Walraven, Leiden Observatory, Southern Station, Johannesburg—114. Limits of 
Sensitivity and Precision Attainable by Photoelectric Methods, Critical Summary and Comparison of Various Tech- 
niques, A. E. Whitford, Washburn Observatory, University of Wisconsin—126. 


TO: AAAS PUBLICATIONS 

Please accept my order for .........+ copy of Address 
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Vew and Ronald Books 


Astrophysics — 


NUCLEAR TRANSFORMATIONS, 
STELLAR INTERIORS, AND NEBULAE 


LAWRENCE H. ALLER, 
University of Michigan 


Reapy in May—A comprehensive study of thermal nu- 
clear reactions, the interiors of stars, pulsating variable 
stars, and the interstellar medium. Covers fundamentals 
and major modern developments in the field. Emphasizes 
methods and procedures for obtaining results. The book 
treats of the properties of matter at high temperatures, 
stellar energy generation, internal constitution of stars, 
stellar evolution and the origin of the elements, novae and 
supernovae, gaseous nebulae, with particular attention to 
discoveries achieved by radio astronomy. Illustrated with 
numerous diagrams and photographs, many reproduced 
here for the first time. 52 ills., 10 tables, 344 pages. $12 


Astrophysics — 


THE ATMOSPHERES OF THE 
SUN AND STARS 


Also by LAWRENCE H. ALLER 


Now AvatLtasLe—This pioneering work offers a broad 
survey of both the fundamentals and major developments 
of stellar atmospheres. It includes a brief introduction to 
astronomy and a review of atomic structure and spectra, 
gas laws and velocity distribution, ionization, excitation, 
dissociation of atoms and molecules, and selected aspects 
of radiation theory. These principles are then applied to 
radiation of the sun and stars, their continuous dark-line 
spectra, solar phenomena, and solar-terrestrial relation- 
ships. Book shows how each principle and formula is ap- 
plied to solving a numerical problem concerned with in- 
terpretation of stars and nebulae. 116 ills., 44 tables, 
412 pages. $12 


First Year College Physics 


CLARENCE E. BENNETT, 
University of Maine 


Reapy tN MarcH—This new textbook offers a firm 
grounding in classical physics to college freshmen. Im- 
plants the basic physical concepts, emphasizing their 
logical derivation and progression; points up the inter- 
dependence among the various branches of physics. The 
book recognizes learning difficulties of beginning students 
and assumes only a knowledge of elementary algebra, 
geometry, and simple trigonometry. Fundamental theories 
are investigated rigorously to give the student a real un- 
derstanding of physics and its highly logical, integrated 
nature. Applications of theory, concepts of atomic physics, 
and recent developments are discussed. Large selection of 
practical problems in each chapter. 325 ills.; 570 pages. 

$6 


Order books direct from 


THE RONALD PRESS COMPANY 


15 East 26th Street « New York 10 


March 12, 1954 


WINTHROP 


\ 


AMINO ACIDS 


Di-Allothreonine 
¢ D and L-Aspartic Acid 

Di-Leucine 

Di-Lysine HCI 

Di-Phenylalanine 

¢ D and DL-Tryptophan 

L-Threonine 

¢ D and L-Valine 


Special Chemicals Division 
1450 Broadway, New York 18, N. Y. 


© Frontiers in ZOOLOGY off 


A LABORATORY MANUAL FOR 
GENERAL INVERTEBRATE ZOOLOGY 

by TYLER A. WOOLLEY, Colorado A. & M. College 
This new manual is an invaluable source of in- 
formation on the general classification of inverte- 
brates. They are described without the use of text 
figures or other prepared drawings. Students are 
encouraged to actually work with the representa- 
tive animals in order to recognize each group's 
features. All exercises conclude with a question 
section and a key that parenae went basic taxonomy 
and morphological differentiation of animals. 
Copyright 1953, $2.50. 


LABORATORY EXERCISES IN 

INVERTEBRATE PHYSIOLOGY 

by JOHN H. WELSH, Harvard University and 

RALPH |. SMITH, University of California 

This specialized text offers a distinctive approach 
based on developing student ingenuity. Because 
extensive descriptions of procedures are omitted, 
students are aided in thinking for themselves 
while learning. This popular utility text serves as 
an essential source book . . . opening the way to 
the valuable storehouse of scientific journals and 
other resources. Copyright 1949, $2.75. 


Order now... on approval if you wish...from 


BURGESS 


428 South Sixth Street 
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Outstanding 


McGRAW-HILL BOOKS § 


new books in the National 
y Energy Devdas 


OPTICAL INSTRUMENTATION 

Edited by GEORGE S. MONK, University of Chicago, 

and W. H. McCorKLe, Argonne National Labora- 

tory. Division IV, Volume 8. 280 pages, $3.75 
Here is a summary of the work done by the Optics 
Section of the Metallurgical Laboratory of the Man- 
hattan District Project as part of the Plutonium Proj- 
ect carried out by the University of Chicago during 
the war. The volume largely consists of the periodical 
reports written in the Optics Section during its 
existence. Reports were substantially edited to comply 
with the requirements of the volume. 


THE ACTINIDE ELEMENTS 
Edited by GLENN T. SEABORG, University of Cali- 
fornia, Berkeley, and JOSEPH J. KaATz, Argonne 
National Laboratory, Chicago. Division IV, Volume 
14A. 898 pages, $11.75 
Offering material available in no other work, this 
outstanding comprehensive survey covers detailed dis- 
cussions of the chemistry of all the elements from 
actinium to the newly-discovered trans-plutonium 
elements. Exhaustive and critical treatment is given 
to the important nuclear properties of the many iso- 
topes of these elements with special attention to com- 
parative chemistry, crystallography, oxidation-reduc- 
tion behavior, and nuclear systematics. 


BIOLOGICAL EFFECTS OF EXTERNAL X AND 
GAMMA RADIATIONS 
Edited by RAYMOND E. ZIRKLE, University of Chi- 
cago and Argonne National Laboratory. Division IV. 
Volume 22B. 552 pages, $7.25 
This book consisting of 22 chapters contains original 
reports of part of the great volume of war-time radio- 
biological research carried out on the Plutonium 
Project. A large part of the book is devoted to the 
extensive and painstaking investigations at the Na- 
tional Cancer Institute of the effects of continuous 
gamma irradiation on life span, weight, blood picture 
and breeding behavior of small laboratory mammals 


(mice, guinea-pigs, rabbits) and of the induced 
changes in organs and tissues, including tumor 
production. 


Send for copies on approval. 


330 West 42nd Street - New York 36,N. Y. 


| 
McGRAW-HILL BOOK COMPANY, Inc. § 
| 330 West 42nd Street» New York 36. 
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Meetings & Conferences 


April 

11-15. American Physiological Soc., Atlantic City, N. J. 
(M. O. Lee, 2101 Constitution Ave., Washington 25, 
D. C.) 

11-15. Soe. of Exploration Geophysicists, annual, St. 
Louis, Mo. (B. W. Sorge, c/o United Geophysical Co., 
Inc., P.O. Box M, Pasadena 15, Calif.) 

12-18. Conf. on Diseases in Nature Transmissible from 
Animal to Man, 4th annual, College Station, Tex. (C. 
D. Leake, Univ. of Texas Medical Branch, Galveston.) 

12-14. American Oil Chemists Soc., 45th annual, San An- 
tonio, Tex. (J. S. Swearingen, Southwest Research In- 
stitute, San Antonio 6.) 

12-14. International Cong. of Alpine Meteorology, 3rd, 
Davos, Switzerland. (W. Morikofer, Observatoire Phys- 
ico-Meteorologique, Davos.) 

12-15. American Assoc. of Petroleum Geologists, St. 
Louis, Mo. (E. H. Powers, Southern Prod. Co., Box 
670, Fort Worth, Tex.) 

12-15. Assoc. of American Geographers, Bellevue-Strat- 
ford Hotel. Philadelphia, Pa. 

12-16. Federation of American Societies for Experi- 
mental Biology, Atlantic City, N.J. (Miss Dorothy 
Briggs, 2101 Constitution Ave., Washington 25, D.C.) 

12-17. International Cong. on Irrigation and Drainage, 
2nd, Algiers, Algeria. (Association Francaise pour 
1’Etude des Irrigations et du Drainage, Boite Postale 
52, Grenoble, France.) 


| 18-17. American Dermatological Association, White Sul- 


phur Springs, W. Va. (J. L. Callaway, Duke Hospital, 
Durham, N. C.) 

15-17. Assoc. of Southeastern Biologists, annual, Baton 
Rouge, La. (M. A. Gaulden, Oak Ridge, Tenn.) 

16. Seismological Soc. of America, annual, Seattle, Wash. 
(P. Byerly, 208 Bacon Hall, Univ. of California, Berk- 
eley 4.) 

16-17. Histochemical Soc., Atlantic City, N. J. (R. D. 
Lillie, National Institutes of Health, Bethesda, Md.) 
18-22. American Assoc. for the Advancement of Science, 
Southwestern Division, Lubbock, Tex. (F. E. E. Ger- 
mann, Dept. of Chemistry, Univ. of Colorado, Boulder.) 

18-23. American Ceramic Soc., 56th annual, Chicago, Il. 
(C. 8. Pearce, 3727 Olentangy Blvd., Columbus 2, Ohio.) 

19-20. Symposium on the Automatic Production of Elee- 
tronic Equipment, San Francisco, Calif. (L. K. Lee, 
Engineering Div., Stanford Research Institute, Stan- 
ford, Calif.) 

21-23, Southern Industrial Wastes Conf., Houston, Tex. 
(E. K. Hunt, American Cyanamid Co., Bound Brook, 
N.J.) 

21-24, Cong. of La Sociedad de Internos y Beecarios del 
Instituto Nacional de Cardiologia de Mexico, 2nd, Aca- 
puleo, Mex. (J. S. Acevedo, Avenida Cuauhtemoc 300, 
Mexico, D. F.) 

21-24. International Conf. on Electro-Deposition and 
Metal Finishing, 4th, London, Eng. (Institute of Metal 
Finishing, 32 Great Ormond St., London, W.C. 1.) 

21-27. International Cong. of Prehistoric and Protohis- 
toric Sciences, Madrid, Spain. (A. Beltran-Martinez, 
University, Zaragoza, Spain.) . 

21-28. International Cong. of Military Medicine and 
Pharmacy, 14th, Buenos Aires, Argentina. (Direcion 
General de Sanidad Militar, Pozos 2045, Buenos Aires.) 

24-9, Liége International Fair, Liége, Belgium. (F. Cam- 
pus, University of Liége.) 
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NEW MEDICAL MICROSCOPE 


HIGHEST 
QUALITY 
despite the low price. 
Satisfaction guaran- 
teed. Sold on ten days 
approval 
Equipped with: 
5x and 10x Oculars 
Achromatic Objectives 
16mm (10x) n.a. 0.30 
4mm (44x) n.a. 0.66 
100x oil immersion 
abbe condenser with 
iris diaphragm 
Plano-concave mirror 
and GRADUATED 
mechanical stage, 
with carrying case 


$255.00 


10% discount on 5 
or more. 
Write for catalogue 


MODEL GKMS 
We accept old microscopes in trade—all makes. 
EXPERT REPAIR WORK 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


~ Fine chemicals 
for industry 


and research - 


Specify Schwarz Phosphorylated Adenosine Com- 
pounds Glutathione Nucleates * Nu- 
cleotides, Nucleosides, Purines and 
Pyrimidines * Cozymase * Sugar 
Phosphates Triphenyl Tetrazolium 
Panty Chloride + Naphthoresorcinol + N- 
Ethyl Maleimide + Optically Stand- 
ardized Amino Acids 
pe Recent Additions: Thymidine, S- 
Federation Acetyl Glutathione, Optically Stand- 
ardized Amino Acids Kits, C-Amino 
Acéiteriom, Acids and Nucleic Acid Derivatives, 
April 12th S*-Amino Acids and Glutathione 
to 16th : 


SCHWARZ LABORATORIES, INC. 
230 Washington Street, Mount Vernon, N. Y. 


More Precision in 
Air Conditioning 


Niagara “Controlled Humidity” Method provides air 
at precise conditions of temperature and moisture 
content. 

In the range from below 32° F. to 140° F. you ma 
have constant conditions within tolerances of 1° E 
and 2% R.H. with control by thermostats alone... 
simple and inexpensive ...no moisture sensitive in- 
struments needed. 

This Method uses “HYGROL” liquid absorbent 
to remove moisture from the air directly. Operation 
is automatic; the absorbent is re-concentrated, by a 
new, reliable method, at the same rate as it becomes 
diluted. 

Use it for drying pro- 
cesses, preventing moist- 
ure damage to instruments 
or materials, 
controlled atmospheres for 
tests and expériments. 
Unit capacity ranges up to 
20,000 c. f. m. 

Write for Bulletins No. 
121, 122, 125; address 
Niagara Blower Co., Dept. 
SW 405 Lexington Ave., 
New York 17, N. Y. 
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MICROBIOLOGICAL 
ASSAY 


Difco Media are available for the micro- 
biological assay of antibiotics, vitamins and 
amino acids. Media for antibiotic assay are 
prepared according to specifications of the | 
Food and Drug Administration. 


and amino acids are free from the essential growth 
requirement factor for which the medium is recom- 
mended. The addition of this factor in specified 
increasing concentrations elicits a growth response 
of the test organism which may be measured acidi- 
metrically or turbidimetrically, Appropriate media 
for carrying cultures in stock, and preparation of 
inocula for each test are available. 


Media for the microbiological assay of B vitamins | 


Complete details of media for Microbiological 
Assay available upon request, 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 
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PERSONNEL PLACEMENT 


CLASSIFIED: 18¢ per ward, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no vy 4 for Box Number. 
Monthly invoices will be sent on a rge account basis 
—provided that satisfactory credit is established. 

Single insertion $19.50 per inch 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 


For PROOFS on display ads, must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


wanreD 


Bacteriologist, Ph.D., employed in a metropolitan area desires 
demic appointment in smaller city. Box 40, SCIENCE. x 


Bacteriologist: Ph.D. 4% Medical 
School. Clinical laboratory and industrial experience. Publications. 
pesines academic or industrial position. Available after June = 


Box 70, SCIENCE. 


years Assistant Professor, 


Riach Dhueial 


Phy gist, Ph.D. five years teaching experience 
in biochemistry, physiology, endocrinology. Assistant professor. 
Research experience endocrine control enzyme activity, cellular 
biochemistry, isotopes (A.E.C. fellowships). Desire position with 
opportunity for research. Woman, 36. Box 72, SCIENCE, x 


Biologist, M.A.; Genetics, embryology, physiology. Research ex- 
rience: genetics, histochemistry. Available 
eptember 1954, prefer north central states, teaching, research or 

both. Box 67, SCIENCE. 3/19 


Botanist; Ph.D. 7 years teaching plant physiology, biology, bio- 
chemistry, radioactive tracers; publications; desires teaching or 
research; Midwest. Box 64, SCIENCE. x 


Biophysicist; Ph.D. ’52. Presently engaged by university in full 
time research capacity, desires teaching position with time for 
research and possibility of permanency. illing to organize bio- 
physical curriculum. Box 62, SCIENCE. x 


Field 4 


botany, ecology, soils, science education, phyto- 
pathology. x 


D. Box 57, SCIENCE. 


Microbiologist-Chemist. Ph.D, 1950, Training in enzyme chem- 
istry, vitamin and cofactor studies, bacterial metabolism, chroma- 
tography. Interested in academic or industrial position with re- 
search opportunities. Age 30, Married. Box 65, SCIENCE. 


Plant research desired, teaching considered. Possess M.S. with 
training in tany, bacteriology, genetics, chemistry, and elec- 
tronics. Box 63, SCIENCE. x 


Pharmacologist: Ph.D. Two years industrial experience. Desires 
research and/or teaching position in pharmacology, toxicology, or 
nutrition. Box 68, SCIENCE. x 


(a) Pharmacologist; Ph.D.; now engaged in post-doctoral re- 
search; university medical school; interested in position involvin 
research in pharmacology, teaching or industrial institution. (b 
Bacteriologist; M.S.; four years, chief bacteriologist, pharmaceuti- 
cal company; three years, research bacteriologist, university medical 
school. Science department, Medical Bureau (Burneice Larson, 
Director) Palmolive Building, Chicago. xX 


Physiologist—Ph.D. June 1954. Experienced psychophysiological 
research; background endocrinology, pharmacology; ——s 


Desires academic position, Box 71, SCIENCE. 


Virologist: Ph.D. extensive research experience all phases of tissue 
culture, virus diseases of humans and domestic animals, desires 
responsible position industry or university; any locality. Box 73 
SCIENCE. x 


Virologist—background in bacteriology and immunology, M.S. 
with 3 years graduate work plus 3 — research experience. Ex- 
cellent references. Box 66, SCIENCE. x 


POSITIONS OPEN 


ANNOUNCEMENT 


The ELECTRON MICROSCOPE 
SOCIETY OF AMERICA’S 


FREE 
PLACEMENT SERVICE 


for Electron Microscopists and Employers 
Society Placement Officer—Dr. John H. L. Watson 


Edsel B. Ford Institute for Medical Research 
2799 West Grand Blvd., Detroit 2, Michigan 


Biochemist, Ph.D.; administrative ability, to head new depart- 
ment; pharmaceutical research laboratories; Midwest. Please write 
Scientific Personnel Service, 122 South Michigan Ave., Chicago. X 


(a) Chemist; research position with medical school department of 
obstetrics-gynecology; Ph.D. or M.S. (b) Chief statistician and 
administrative officer; bureau of public health statistics; outside 
U. S.; $6400-$7400, (c) Fellow in pediatric allergy; physician 
with year or two training in pediatrics, particularly interested 
basic research and allergy or Ph.D. with similar interests; large 
teaching hospital, (d) Pharmacologist; experienced anticonvulsants, 
hypotensive drugs, anticholinergics; M.D. preferred, Ph.D. eligible; 
duties: testing new drugs; capable organizer required; $10,000. 
(e) Physician to serve as director of clinical research: senior ap- 
pointment; pharmaceutical company: East. S3-2 Science Depart- 
ment, Medical Bureau (Burneice Larson, Director) Palmolive 
Building, Chicago. x 


Instructor to teach general biology, plant morphology, economic 
botany and mycology; Ph.D. uired, salary $4250.00 for 9 
months and $1,000 additional for fourth quarter after first year; 
active research interest desired; opening at small western univer- 
sity. Box 69, SCIENCE. 3/26; 4/9 
State Department of Health for 


graduate biologist and chemist. 


Experience of one year or Master’s degree preferred but 
not required, Liberal personnel policies, including excel- 
lent retirement plan. Write to Personnel Officer, Depart- 
ment of Health, 115 Colchester Ave., Burlington, Vt. 


Openings exist in the Vermont 


COLLEGE OF ARTS AND SCIENCE © 
BAGHDAD, IRAQ. 

Applications are invited for appointments as pro- 
fessor, or assistant professor in the Department of 
Physics. The stipends will depend upon the rank 
and qualifications of appointees. (From ID 1800 
to 3000 per annum plus living allowance of ID. 164 
per annum and transportation for two persons. 
ID. 1 is equivalent to $2.80). Full particulars may 
be obtained from Dean A. A. Duri, Cellege of Arts 
and a Baghdad, Iraq. (Send applications by 
air mail). 


Graduate assistantships in teaching and research available in Sep- 
tember, 1954. Load 12 or 6 hours per week. Remainder of time 
available for graduate work rg! to master’s degree. Stipends 
range from $550.00 to $1900.00. Chemistry Department, Howard 
University, Washington 1 D. C, 3/12 


$1800 stipend for 12 months beginning early June for qualified 
graduate student. All work in reproductive Physiology an havior 
would count toward Ph.D. in Anatomy or Psychology. Communi- 


cate William C. Young, University of Kansas. 3/12, 19 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account p Came 
—provided that satisfactory credit is establi 


Single insertion 


7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 ~~ 12.50 per inch 


For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


|| || PROFESSIONAL SERVICES || 


FOOD RESEARCH 
LABORATORIES, INC. 


Founded 1922 


——e RESEARCH 


B. Howk, Ph.D., Prosident 
Philip wo @ CONSULTATION 
Research Analyses Consultation 
Bioclogicol, Nutritional, Toxicologico! Studies @ ANALYSES 


for the Food, Drug ond Allied industries 
0-06 33rd Street, Long Island City 1, N.Y. 


BOOKS AND MAGAZINES jill 
WANTED TO PURCHASE .. . } 


Sets and runs, foreign 
and domestic, Entire 


SCIENTIFI PERIODICALS libraries and smalier 


and BOOKS collections wanted. 
WALTER J}. JOHNSON @ 125 East 23rd St., New York 10. N. Y. 


Your sets and files of scientific journals 


are needed by our library and institutional customers. Please send 
us lists and description of periodical ou to 
at high market prices. Write Dept. A3S is 


CONSULTATION 
RESEARCH 


ANALYTICAL AND RESEARCH 
148 ISLIP AVE. 


Complete — — Sets and runs — Single titles 
Please send us your want list 
STECHERT - Ar. INC. 31 East 10th St., New York 3 
he World’s Leading International Booksellers 


PROFESSIONAL sERvices 


LABORATORY SERVICES 


Project research and consultation in 

Biochemistry, Chemistry, Bacteriology 
and Entomology 

Vitamin assays including biological assays for 

vitamins A, Ds, Ds, E and K ¢ Amino acid 

assays and biological protein evaluations 

Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 


SCIENTIFIC BOOKS and PERIODICALS WANTED 


WIscONsIN 
RESEARCH 
FOUNDATION 


_ Food Ingredient & New Drug Studies 
DIGITALIS ASSAYS 


LaWall & Harrisson 
Div. S, 1821 Walnut St., Philadelphia 3, Pa. 


ANALYSES - 


CONSULTATION - RESEARCH 


LOOKING FOR A PUBLISHER? 


Write Free Booklet SC telling how we can 


your All subjects considered. New authors 


VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1 
In Calif.: 6356 Hollywood Bivd., Hollywood 2 


March 12, 1954 


SUPPLIES AND EQUIPMENT i 


natural, synthetic, 
iochemical Products, 
ticals in stock. Write or — 


7-8171 for complete price list. 
BIOS LABORATORIES, INC, 17 West 60th Street, 


New York 23, N. Y. 


INSTRUMENTS TRADING CENTER 
BUY — SELL — TRADE : 


INSTRUMENTS FOR SCIENCE 


= GOLDEN GATE — SAN FRANCISCO 2, CALIF. 


HOLTZMAN RAT CO. 


producing a 
HIGH QUALITY WHITE RAT 
for laboratory use. 
R.4, Badger Lane, Madison 5, Wisc. 


B-Glucuronidase (Calf Spleen) 


for urinary cortical assay}, Pregnanediol assay*, 50,000 
Fishman Units per 10cc vial. 
Lab. Clin. Med. 32, 60-67 


*Goidfine, Cohen, et Endocrinology, 52, 597 Hs 
Fishman, W. H., Fag Jl. Biol. Chem: 173, 449 (1948 
Uricase 


Derived from kidney. Standardized; 25 mg. catalyzes conver- 
sion of one micromole uric acid to non-chromogenic end 
products in 90 minutes at 45° C*. 

*Welfson, W. Q., et al., J. Expt. Med, 92, 121-27 (1950) 
available—Cytoch C, vials of 50 mg. (10cc). 
Row Liver, Duodenum, Stomach, and other tissue preparo- 

tions for enzyme study. Write for catalog. 


VIOBIN Laboratories Monticello, Illinois 
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MARKET PLACE 


SUPPLIES AND EQUIPMENT 


TACONIC FARMS 


Germantown, N. Y. 
Germantown 3535 


¢ Swiss Mice 
@ Webster Strain 


4 


@ RARE: 
@ COMMON 
Price list on Request 
461 Bloor W. 
Toronto, Canada 


STAINS 


STARKMAN Biological Laboratory 


¢ HYPOPHYSECTOMIZED RATS 


Sigget to all points via Air Express 
or further information write 
8159 South Spaulding Ave. 


HORMONE ASSAY LABORATORIES, Inc. @ Chicago 29, Il 


ANIMAL CAGES AND ACCESSORY 
EQUIPMENT 
BUY DIRECT FROM MANUFACTURER 
HOELTGE BROS., Inc. 
1919 Gest St. Cincinnati 4, Ohio 


Write for Illustrated Catalog 
Long-Evans (PAF) 


RATS 


Bred for Research Work by Research Workers 
PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. 
and other tagged compounds 


SERINE - 3 


ISOTOPES SPECIALTIES CO, 


e Hamsters 


TV 


Guinea Pigs Rabbits 


MANOR FARMS & 


Staatsburg, New York 
RESEARCH Tel. Staatsburg 3278 
= Supplying every Research Need Since 1943 
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BIND °EM... 
and you'll 
find them! 


Keep your copies of SCIENCE always available for quick, 
easy reference in this attractive, practical binder. Simply 
snap the magazine in or out in a few seconds—no punch- 
ing or mutilating. It opens FLAT—for easy reference and 
readability. Sturdily constructed—holds 26 issues. 


This beautiful maroon buckram binder stamped in 

leaf will make a fine addition to your library. Only $2.75 
postpaid (personal check or Money Order please). Name, 
70¢ extra—year of issue, 40¢ extra. ORDER YOURS NOW! 


SCIENCE @ 1515 Mass. Ave., N.W., Washington 5, D. C. 


SCIENCE 
ON MICROCARDS 


Following the requests of a number of li- 
braries, the AAAS Board of Directors has 
decided to publish a microcard edition of 
SCIENCE. The 1953 issues are now available 
in this form. The space saving is considerable. 
25 sets of 3”x5” microcards take up ap- 
proximately the same space as one set of the 
bound volumes of SCIENCE for 1953. The 
bother and expense of binding is completely 
eliminated. 


The cost of the Microcard edition for 
1953 has been set at $15.00 and it is antici- 
pated that the Microcard edition of subse- 
quent years will sell at the same price. Orders 
for the 1953 edition and standing orders 
may be placed with: AAAS, 1515 Massachu- 
setts Avenue, NW, Washington 5, D. C. 
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